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ABSTRACT 
This study was conducted for the purpose of determining the 
effectiveness of a home-based motor activity program on children 
with Down syndrome 6 to 10 years of age. Twenty-six children with Down 
syndrome and their respective families participated in this twelve-week 
study. The Circles Of Learning instructional program was created, and field-
tested. The Test of Gross Motor Development (TGMD) provided base-line 
data for measures of progress in fundamental motor skills. 
Parents were instructed in how to teach locomotor skills and object 
control skills as measured by the TGMD. The methods required seven 
distinct activities: the creation of an instructional manual; recruitment and 
instruction of project assistants; identification and recruitment of the subjects 
and their families; pretest and posttest assessment of subjects; instructional 
training of parents; and the twelve week intervention. The comparison (C) 
group received the Handwriting Without Tears program during the 12 week 
intervention period. 
When compared with the (C) group, all subjects in the experimental (E) 
group showed statistically significant improvement in the acquisition of 
fundamental motor skills as measured by the TGMD. Four (E) group subjects 
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improved to the "average" range for typically developing children. Ten of 
the 11 (E) group subjects continued to improved their demonstrated 
fundamental motor skill performance two weeks after the intervention, 
while one subject maintained his gains. Weekly parent comments during the 
intervention gave testimony to the effectiveness of the intervention 
supporting primary and secondary gains for the subjects. Parents reported 
that interactions between family members and the subjects increased and 
fundamental motor skills improved during spontaneous unstructured play 
and during organized activities at home and at school. 
This study challenges the previous research suggesting children with 
Down syndrome need specialized motor development programs. 
Furthermore, this study demonstrates that the acquisition of fundamental 
motor skills for children with Down syndrome can be accelerated. 
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CHAPTER I 
INTRODUCTION 
Characteristics common to children with Down syndrome, and related 
conditions associated with the complex neuropathology of the syndrome 
make fundamental motor skills for this population difficult to achieve. 
Down syndrome is the most common identifiable cause of mental retardation 
and is characteristic of an immature central nervous system and decreased 
growth of the cerebellum and brain stern (Kemper, 1988). The cerebellum 
monitors and coordinates motor control (McArdle, Katch, & Katch, 1988), and 
compares, evaluates, and integrates postural adjustments, locomotion, 
equilibrium, and perceptions of speed of body movements (Ross, Galaburda, 
& Kemper, 1984). This condition is believed to cause a persistence of 
primitive reflexes, delays in postural reactions, and difficulty with the timing 
of movements (Davis and Sinning, 1987). Kerr and Blais (1985) observed 
children with Down syndrome to be slower in their reactions on visual 
tracking tasks, while Zausrner and Shea (1984) observed young children with 
Down syndrome to be delayed with gait pattern development and mobility 
skills. 
Several related conditions associated with the complex neuropathology 
of Down syndrome challenge fundamental motor skill development. 
Atlantoaxial subluxation and joint hyperrnobility affects 12-20% of 
individuals with Down syndrome (Block, 1991; Eichstaedt & Lavay, 1992; 
Pueschel, Tingey, Rynders, Crocker, & Crutcher, 1987). Weaknesses in the 
flexor and extensor muscles effect the ability of most individuals with Down 
syndrome to maintain static and dynamic posture (O'Brien and Hayes, 1995). 
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The ability to specify resting muscular length I tension, and the ability to 
voluntarily increase muscular stiffness to maintain postural integrity, and 
movement production also makes learning fundamental motor skills for this 
population difficult (Davis and Sinning, 1987). 
Beginning in infancy, children with Down syndrome fall farther 
behind their non-disabled peers in motor development as they get older 
(Cronk, Crocker, Pueschel, Shea, Zackai, Pickens, and Reed, 1988). Haley 
(1986), and Dunst (1988) reported that infants with Down syndrome took 
longer to master selected motor milestones and demonstrated more 
variability as a group compared to children without disabilities. They also 
noted that these delays become more apparent with age. Earlier research 
demonstrated that children can improve their level of motor functioning 
through parent intervention programs (Bishop & Horvat, 1984; Horvat, 1991; 
Taggart, Taggart & Sidentop, 1986). These findings support the need for 
parents of young children with Down syndrome to be instructed in how to 
design and implement a home-based, motor activity program. 
The primary purpose of this study was to investigate the effects of a 
home-based, motor activity program on the acceleration and maintenance of 
fundamental motor skills of children with Down syndrome. To accomplish 
this purpose, the study required the successful completion of four tasks. The 
first task was to identify elementary school age children with Down syndrome 
who measured one standard deviation or more below the mean on the Test 
Of Gross Motor Development (TGMD) (Appendix A). According to Ulrich 
(1985), many school districts or agencies have established standard 
performance criteria for determining the eligibility of individuals with 
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disabilities to receive specialized services. "Available literature indicates that 
most schools or agencies have established a -1 or -1.5 standard from the mean 
as their eligibility criteria" (p.14). This study used -1 standard deviation or 
more from the mean as the criterion for eligibility. 
The second task was to develop a home-based motor activity program 
that could be administered by parents. Folsom-Meeks (1984) notes, when 
parental participation is effectively incorporated into a home-based, motor 
activity program; (a) children's motor proficiency and physical fitness levels 
are generally enhanced, (b) teachers and parents improve communication by 
working together toward a mutual goal of benefiting a child with disabilities, 
(c) parents become strong advocates of their children's programs when they 
are part of successful implementation procedures, and (d) parent-child 
relationships are usually enhanced because of time spent together. 
Included in the program design for this study was the development of 
a comprehensive instructional manual for parents. Research on home-based 
activity and fitness programs (Dunn et al., 1986; Horvat, 1991; Bishop and 
Horvat, 1984; and Taggert et al., 1986) asserts that the inclusion of an 
instructional manual is essential to the success of any cooperative program 
between the home and the school. 
The third task was to compare the rate of fundamental motor skill 
development of children with Down syndrome, who participated in the 
Home-Based Activity Program, with other children with Down syndrome 
who did not participate in the Home-Based Activity Program. This study was 
disability specific because the effects of the characteristics and related 
conditions of Down syndrome on a child's ability to improve fundamental 
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motor skill development present muque considerations. The successful 
inclusion of young children with Down syndrome into active play settings, 
games, and sport requires full knowledge of the child's motor, cognitive, and 
affective abilities related to the specific physical task or activity (Zaichkowsky 
et al., 1980; Eichstaedt, & Lavay, 1992). 
The fourth task was to assess the causal relationship between the 
independent variable (Home-Based Motor Activity Program) and the 
dependent variable (Test Of Gross Motor Development). The intent of this 
task was to determine the effectiveness of a 12 week home-based activity 
program. Families with children with disabilities frequently encounter 
extraordinary demands on their time and energy (Block, 1991). To ask parents 
to plan for, fund, and administer 90 minutes a week of fundamental motor 
skill activities requires a sufficient measure of confidence that the program 
will produce the desired results. To achieve this purpose a 12 week home-
based activity program was implemented to address the unique motor 
development needs of this population. 
Need 
It has been accepted that children with Down syndrome need specific 
treatment to improve fundamental motor skills (Parker, Bronks, & Snyder, 
1986). Poor muscle tone, abnormal reflex responses, slowness in reaction 
time, poor muscle control and coordination, a lack of movement 
opportunities and experiences, and a lack of the quality instruction, were 
reasons cited for the need for specific programs for these children (Davis, 1987; 
Henderson, 1985; Rarick, 1973). This study, however, questions those 
assumptions and proposes to demonstrate that young children with Down 
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syndrome can accelerate and maintain fundamental motor skills as a result of 
a home-based activity program utilizing a traditional curriculum 
administered by parents. 
This study also sought to establish norms for the cohort on the TGMD. 
At the time of the study the TGMD did not have reliability data on the motor 
performance of children with Down syndrome. This study is therefore, the 
first effort to collect such data. 
Lastly, this study comes at a time when the health and well being of 
children in this country is jeopardized by lifestyle trends that promote 
inactivity and obesity (USDHHS, 2000). Health officials have identified an 
epidemic of childhood obesity. "Ten percent to 15% of children are 
overweight. The prevalence of obesity among children and adolescents has 
more than doubled between 1980 and 1994" (Dietz, 2000, p.2). The reasons for 
this epidemic are thought to be directly associated with "poor dietary habits, 
increased consumption of calorie dense food, and fewer opportunities for 
phy~ical activity" (USDHHS, 2000, p.l). Unfortunately, while morbidity and 
mortality rates related to inactivity and obesity are increasing, physical 
education in schools is declining (USDHHS, 2000, 1996, 1990). 
Because physical activity and dietary habits adopted during childhood 
may be difficult to change, prevention appears to be the treatment of choice 
for inactivity and obesity among children (USDHHS, 2000). With fifty 
million young people attending 110,000 schools in the United States every 
day, public education may provide the most effective forum to reach the 
greatest number of families (Diets, 2000). School physical education programs 
and the instructing of parents to provide opportunities for their children to be 
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physically active may significantly reduce the health risks associated with 
childhood inactivity and obesity. 
Health studies identify school age children with disabilities to be less 
physically active and more vulnerable to sedentary behavior and excessive 
weight gain than children without disabilities (USDHHS, 1990, 1996). Delayed 
gross motor skills often lead to sedentary behaviors that in turn can lead to 
health and social problems (Pate et al, 1995; Sallis & McKenzie, 1991; 
USDHHS, 1990, 1996). A failure to develop and to refine fundamental and 
specialized movement skills during the preschool and elementary school 
years may explain why many children with disabilities exhibit increasingly 
sedentary lifestyles and poor levels of physical fitness (Gallahue, 1996; Pate, et 
al., 1995). This study focuses on the unique characteristics and related health 
conditions associated with Down syndrome (Cooley & Graham, 1991) that 
challenge the development of fundamental motor skills and health related 
physical fitness skills. 
Methods 
Data on locomotor and object control skills and their specific 
performance criteria were obtained. A pretest and posttest assessment format 
using the Test of Gross Motor Development (Ulrich, 1985) was administered 
to all 26 subjects. Two weeks after the intervention the (TGMD) was 
administered to 10 of the experimental (E) group subjects to complete the 
second posttest. The Handwriting Without Tears (HWT) program was used 
with the (C) group. Families in both groups were contacted each week to 
insure that all subjects were receiving the same amount of attention from 
their parents. 
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The (E) group was required to conduct three activity sessions each week 
for 12 weeks, for a total of 36 sessions. Each session was expected to last a 
minimum of 30 minutes. Families were required to complete a minimum of 
30 activity sessions within the 12 week intervention in order to be included in 
the statistical analysis of the data. 
Subjects Involved in the Study. 
The (E) group consisted of 13 subjects with Down syndrome, 6-10 years 
of age (mean age: 7 years, 9 Months). Twelve of the (E) group subjects had a 
diagnosis of Trisomy 21 Down syndrome, and one of the (E) group subjects 
had a diagnosis of Mosaic Down syndrome. The (C) group consisted of 13 
subjects with Down syndrome, 6-10 years of age (mean age: 8 years, 9 Months). 
The (C) group consisted of 13 subjects with a diagnosis of Trisomy 21 Down 
syndrome. The (E) group consisted of 8 male subjects and 5 female subjects. 
The (C) group consisted of 6 male subjects and 7 female subjects. All 26 
subjects lived at horne with their parents, and all 26 subjects scored one 
standard deviation or more below the mean of the Test of Gross Motor 
Development (Ulrich, 1985) prior to the intervention. 
Hypotheses 
Hypotheses were developed from the following research questions. 
What effect does a home-based motor activity program have on the rate of 
acquisition and maintenance of fundamental locomotion and object control 
skills of elementary school age children with Down syndrome? How does 
motor development of children with Down syndrome compare to typical 
stage development on the TGMD? Lastly, can parents improve the delivery 
of fundamental motor skill development services for children with Down 
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syndrome? 
Hypothesis one stated that the total posttest scores on the TGMD would 
be significantly greater for the (C) group as a result of the intervention. 
Hypothesis two stated that the total posttest scores on the TGMD would be 
significantly greater for the (E) group as a result of the intervention. 
Hypothesis three stated that the total posttest scores on the TGMD for the (E) 
group would be significantly greater when compared to the total posttest 
scores on the TGMD for the (C) group as a result of the intervention. 
Hypothesis four stated that when the total posttest scores and the total second 
posttest scores for the (E) group were compared, there would be no significant 
change. 
Scope 
This study was limited to a group of children 6 to 10 years of age who 
had a diagnosis of Down syndrome. The definition of Down syndrome, the 
variability both within each subject and between two or more subjects in the 
group, and physical and cognitive characteristics of each subject limited the 
findings of this study. The subjects lived in predominantly two-parent 
families, in predominately middle class neighborhoods in one of the New 
England states. 
Each (E) group subject received a comprehensive motor assessment 
report that was developed from the results of the pretest. Home activity 
programs for the (E) group were designed by the researcher. Each report 
included the following sections of information: (a) background information, 
(b) general observations, (c) findings, and (d) a summary. Each report was 
accompanied by a section on goals and objectives that addressed specific areas 
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of weakness and motor delays. In addition, a section specifying 
recommendations that identified activities in the Instructional Manual 
designed to address each subject's weaknesses and motor delays was included 
(See Appendix B). 
This study was also limited by the 36 recommended motor 
development activity sessions, 30 minutes in duration, 3 days per week for 12 
weeks. A minimum of 30 completed activity sessions were required for data 
to be included in the statistical analysis of the study. The (C) group had the 
same time requirements, 36 handwriting sessions, 30 minutes in duration, 3 
days per week for 12 weeks. The (E) group families received weekly telephone 
calls or personal visits from a project assistant. Prior to contacting their target 
families, each project assistant completed a weekly planning session with the 
investigator to prepare weekly programs for each (E) group subject. The 
investigator communicated each week with the (C) group parents to insure 
that they were spending 90 minutes a week (3X30 min. sessions) with their 
parents. This study was limited by the effectiveness of the parents who 
implemented the home-based activity program. The study was also limited 
by the effectiveness of the project assistants, 
Summary 
This study intended to ascertain if children with Down syndrome can 
accelerate fundamental motor skills and if these subjects would maintain 
these skills two weeks after the formal activity program terminated. This 
study also sought to discover if young children with Down syndrome could 
accelerate and maintain fundamental motor skills as a result of the 
application of traditional motor development curriculum administered by 
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parents. Further, this study examined the effectiveness for the TGMD to 
accurately assess the fundamental motor skills of young children with Down 
syndrome. These methods were developed in the context of typical motor 
development and in the context of motor development instruction provided 
by parents in the home. 
Epstein (1988) found that families want assistance from schools and 
agencies to understand how to help their children at home; and that if such 
assistance is provided, families are more responsive and productive partners 
in their children's education. The need for improved home/ school 
partnerships is intensified for families with children with disabilities (Block, 
1991, 1994). This study therefore, seeks to encourage parents to create 
purposeful motor learning opportunities for their children both at home and 
in their community. 
Overview Of Chapter II 
In chapter II a review the most current literature on motor 
development for children with typical development and for children with 
Down syndrome is presented. A theoretical construct for observing and 
evaluating movement development and behavior is examined from a 
"Dynamic Systems Theory" perspective. The phases and principles of motor 
development serve as a descriptive means for better understanding and 
conceptualizing both the product and process of motor development. In 
addition, the motor development, of young children with Down syndrome is 
examined from a life-span perspective as opposed to a domain or age specific 
point of view. 
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CHAPTER II 
REVIEW OF THE LITERATURE 
This chapter is a review of the literature related to this investigation. 
The literature was examined in terms of the following categories: (a) an 
examination of the motor development of school age children, (b) motor 
proficiency of students with Down syndrome; variables that influence 
fundamental motor skill development, (c) the effects of parent participation 
on student performance, (d) home-based learning programs for improved 
motor development, (e) assessing fundamental fundamental motor skills of 
young children with Down syndrome. 
Motor Development 
Gallahue (1995) defined motor development as "the progressive 
change in movement behavior throughout the life cycle ... Motor 
development involves continuous adaptation to changes in one's movement 
capability in the never-ending effort to achieve and to maintain motor 
control and movement competence" (p.254). Sherrill (1998); Gallahue (1996); 
Gallahue & Ozmun (1998); and Eckert (1987) found that when working with 
individuals with developmental delays, it is more effective to look at motor 
development over a life-span and not in a domain or age specific perspective. 
A life-span perspective suggests that some aspects of one's development can 
be conceptualized into domains, and as age-related while others cannot 
(Sherrill, 1998; Winnick, 1995; Gallahue, 1993; Gallahue & Ozmun, 1993). 
According to Gallahue (1996), age periods of motor development tend 
to negate the concepts of individuality, continuity and specificity, and tend to 
represent nearly approximate time ranges during which certain behaviors 
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may be observed for the mythical average individual. These age periods had 
little value to this study. 
In addition to viewing motor development over a life-span, parents 
were instructed to view it as both a process and as a product. Gallahue (1995) 
provided a functional understanding of this concept of motor development: 
As a process, it may be viewed from the standpoint of 
underlying factors that influence both the motor performance 
and movement capabilities of the individuals from infancy to 
old age. As a product, motor development may be studied from 
a descriptive or normative standpoint and is typically viewed in 
broad time frames, phases and stages. (p254) 
The emphasis on the criterion reference measures of the TGMD as opposed to 
a focus on standardized scores, determined how parents were instructed to 
observe, interpret and make decision regarding their child's home activity 
program. 
The examination of Dynamic Systems Theory (Kamm, Tha1en, Jensen, 
1990; Thalen & Smith, 1993), and the Phases and Principles of Motor 
Development (Gallahue & Ozmun, 1995) served as a theoretical framework 
for understanding the dynamic and environmenta11y-sensitive nature of 
motor skill development and for conceptualizing both the product and 
process of motor development. 
According to Corbin (1980); Gallahue (1995, 1996); Gallahue and Ozmun 
(1995, 1998); and Eckert (1987), the study of motor development as a 
specialized field has taken its place as a legitimate area of study and research 
in the fields of physical education and psychology. According to Gallahue 
(1995, 1996), motor development is recognized by many physical educators to 
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be at the very heart of the profession. The quest for greater understanding of 
motor development progressed at a slow and steady pace into the 1960s, and 
then the pace began to escalate as physical educators and psychologists alike 
shifted their focus away from achievement-oriented norms back to the study 
of underlying developmental processes. The 1970's saw a new generation of 
researchers that produced an ever-expanding body of research that heightened 
interest in the study of motor development (Wickstrom, 1983). According to 
Gallahue & Ozmun (1998), interest in this field has continued through the 
1980s and into the 1990s, and now the study of motor development has taken 
its place as a legitimate area of study and research in the fields of physical 
education and psychology. 
According to Thalen and Smith (1994), a comprehensive knowledge of 
the process of development is at the core of education models that are adapted 
to meet the needs of the individual. Zaichkowsky, Zaichkowsky, and 
Martinek (1980) stated that to understand any one component of child 
development required that teachers and parents understand the relationship 
between all three of the major developmental domains; namely, the 
cognitive (intellectual), the affective (social-psychological), and the 
psychomotor (physical, motor, and biological) domain. 
Instructing parents to observe and interpret their child's level of 
readiness for motor development was central to this study. Research from 
Roberton and Halverson (1984), and Roberton (1985) was used to describe the 
complexities of "readiness." For example, Roberton (1985) described the 
complex concepts of "readiness" by asserting that at any given moment, a 
child is the product of all the changes that have occurred within their muscle 
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and skeletal systems, their endocrine systems, and their nervous system. 
They believed that each of these action systems or action strands had its own 
course of development. Roberton and Halverson (1984) added, that each 
system proceeded on this course at a different rate. Consequently, parents in 
the study were instructed that every child was unique, because, in no two 
children would all aspects of development arrive at the same time. 
Parents were also instructed to interpret similarities in learning 
environments as "stages" of development. Roberton and Halverson (1985) 
described developmental stages as "a characteristic way of behaving within an 
action system that is noticeably different from previous or later ways of 
behaving" (p.5). Central to the instructional program developed for this 
study is the concept that rate of motor development is unique, while the 
sequence of stage development is similar. Roberton (1985) stated that 
although our muscle and skeletal systems, endocrine systems, and nervous 
systems develop at different rates, the sequence is similar across individuals. 
This common development is recorded in stages. 
The three-stage motor evaluation system (Initial, Elementary, Mature) 
introduced by Roberton and Halverson (1984), Gallahue (1995) Corbin (1980), 
and Gallahue and Ozmun (1998), was used in this study because it accurately 
and adequately fit the developmental sequence of most fundamental 
movement patterns and it provided the basis for a reliable, easy-to-use, 
observational assessment instrument. Consequently, parents were instructed 
to observe and interpret their child's individual level or stage of motor 
development, before deciding on specific home-based educational techniques 
and interventions designed to maximize motor learning skills. 
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Developmentally-based instruction helped the parents in this study 
incorporate learning experiences that were geared to the specific needs of their 
children. This approach was selected, because it was less reliant on the 
concept of age appropriateness, and paid more attention to the concept of 
individual appropriateness (Sherrill, 1993 and Gallahue, 1995). According to 
Eichstaedt and Lavay (1992), basic motor learning becomes a matter of 
selecting appropriate activities, providing a stimulating environment, 
motivating the learners, selecting and implementing critical teaching cues, 
and providing an adequate amount of time for learning to occur. 
Motor Development as a Dynamic System 
According to Gallahue (1995), development by definition is a 
continuous process. The term dynamic, however, conveys the concept that 
developmental change is non-linear and discontinuous. According to 
Kamm, Thalen, & Jensen, (1990), individual change over time is not 
necessarily smooth and hierarchal, and it does not necessarily involve 
moving toward ever higher levels of complexity and competence in the 
motor system. 
For example, individuals, particularly those with disabling conditions, 
are encumbered by impairments that tend to impede their motor 
development. Therefore, from a dynamical perspective, motor development 
is viewed as both a continuous and a discontinuous process (Gallahue and 
Ozmun, 1998). The dynamics of change occur over time, but in a highly 
individual manner. 
According to Magil (1998); Gallahue (1996); and Gallahue and Ozmun 
(1998), the term system, as it relates to motor development, implies that the 
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human organism is self-organizing and composed of several subsystems. 
This dynamic systems explanation of motor development views the human 
organism as self-organizing, because by nature, humans are inclined to strive 
for motor control and movement competence. Therefore, the subsystems, 
namely the task, the individual and the environment are operating both 
separately and in concert. The interaction of the subsystems determine the 
rate, sequence, and ex·tent of the motor development (Gallahue, 1996). 
Therefore, an understanding of the dynamic systems theory of motor 
development may help adults who work with children with Down syndrome 
to view these children as individuals. 
According to Thalen and Smith (1993), a "Dynamic Systems Theory" 
attempts to answer the following questions: (1). What are the enabling factors 
(Affordences) that encourage or promote developmental change? and (2). 
What are the inhibiting factors (Rate Limiters) that serve to restrict or impede 
development? These questions are central to the assessment and program 
development components of this study. 
The Phases of Motor Development 
According to O'Brien (1995) and Gallahue (1996), movement ability and 
motor development, for individuals with and without disabilities, is 
influenced by a hierarchical development of movement ability that is 
continuous and incremental. This continuum of motor ability is 
characterized by a course of development that is divided into stages. At each 
stage new abilities appear. "It is generally thought that later stages evolve 
from preceding ones and that all children go through these stages in the same 
order, although the rate of progression may differ" (Zaichkowsky, et al, p. 4). 
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The developmental stages within each of the phases of these models of motor 
development describe the markers of development from which we can 
measure the abilities and progress of children who exhibit typical motor 
development, and children with disabilities. 
According to Gallahue (1995), there are four phases of motor 
development; (a) the reflexive movement phase, (b) the rudimentary 
movement phase, (c) the fundamental movement phase, and (d) the 
specialized movement phase. A comprehensive review of Gallahue's phases 
of motor development describes how motor development was evaluated 
during this study. Greater emphasis was placed on the last two phases 
because they represented the age group of the children in this study. 
The Reflexive Movement Phase 
According to Gallahue (1995) an infant's first movements are reflexes. 
Reflexes are involuntary, sub-cortica11y controlled movements, used by 
infants to gain information about the immediate environment. Gallahue 
(1996) found that with typical motor development, the lower brain centers of 
the infant, the area that controls involuntary movements, gradually 
relinquish control over skeletal movements and are replaced by voluntary 
movements that are mediated by the motor areas of the cerebral cortex. ''The 
infants development of voluntary motor control involves processing sensory 
stimuli with stored information, not merely reacting to stimuli (p.257). 
The Rudimentary Movement Phase 
The earliest forms of voluntary movements are rudimentary. 
Gallahue (1996); Gallahue & Ozmun (1998); and Magil (1998) found these 
movements to be heavily influenced by heredity and characterized by a highly 
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predictable sequence that is resistant to change under normal conditions. 
Although this phase occurs between the ages of birth to age 2, the rate at 
which these abilities appear will vary considerably from child to child. The 
rudimentary movement phase is important to this study because it is during 
this phase that an important base of movement ability is formed from which 
fundamental movement abilities are developed. 
Fundamental Movement Phase 
It is during this phase that young children begin to explore and to 
experiment with the movement capabilities of their bodies. "It is a time for 
discovering how to perform a variety of basic stabilizing, locomotor, and 
manipulative movements, first in isolation and then in combination with 
one another" (Gallahue, 1995, p.260). According to Magil (1998); Malina & 
Bouchard (1991); Gallahue (1996); Gallahue & Ozmun (1998); Eckert (1987); 
Horvat (1991); and Ulrich (1985), fundamental movements are generally 
viewed as basic movement skills such as walking, running, galloping, 
hopping, jumping, sliding, throwing, catching, striking, rolling a ball, and 
kicking, which are building blocks for more highly developed and refined 
movement skills. Children who are developing fundamental patterns of 
movement are learning how to respond with motor control and movement 
competence to a variety of stimuli. 
The age range of the children in this study was 6 to 10 years old. 
Therefore, the various stages that characterize the fundamental movement 
phase, especially the "Mature Stage," were described in greater detail, because 
this level of movement development best represented the youngest group of 
children in this study. 
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The fundamental movement phase is represented by the following 
separate but often overlapping stages: (a) The Initial Stage, (b) The Elementary 
Stage, and (c) The Mature Stage (McClenaghan & Gallahue, 1978a; 
Habenstricker & Seefeldt, 1986; Robertson & Halverson, 1984; Gallahue & 
Ozmun, 1995). A child's first goal-oriented attempts at performing a 
fundamental motor skill occurs during the "Initial Stage." Habenstriker & 
Seefeldt (1986) found that the temporal and special integration of movement 
is characteristically poor during this stage. According to McClenaghan & 
Gallahue (1978b); and Gallahue (1995), during the "Elementary Stage," general 
rhythmical coordination, temporal and spatial elements of movement are 
usually improved. 
Gallahue (1995) found that "the mature stage within the fundamental 
movement phase is characterized by mechanically efficient, coordinated, and 
controlled performances" (p. 260). According to Gallahue & Ozmun (1995), 
and Habenstriker & Seefeldt (1986), most children usually reach this stage at 
the age of 5 or 6 with most fundamental movement skills. Attainment of the 
skills that emerge during this stage is influenced greatly by opportunities for 
practice, encouragement, and instruction in an environment that fosters 
learning (Gallahue & Ozmun, 1995). The horne instruction program was 
designed to include these positive influences. 
Children who experience motor delays, including many children with 
Down syndrome, may not reach the fundamental movement phase until the 
age of 7 or 8 years old or later (Pueschel, et al, 1987). Without fundamental 
motor skills, age appropriate play is difficult. According to Corbin (1980), the 
consequences of poor fundamental motor development, especially when it 
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interferes with opportunities for physical play, create a serious challenge for 
the overall development of the child. A major goal of this study, was to help 
children with Down syndrome accelerate their motor development in order 
to enjoy age appropriate play and in order to avoid the consequences of poor 
motor development. 
Specialized Movement Phase 
During this stage of motor development, movement becomes a tool 
that is applied to a variety of specialized movement activities for activities of 
daily living, recreation and eventua1ly, sport pursuits. Gallahue (1995) found 
that this is a period when fundamental stability, locomotor, and 
manipulative skills are progressively refined, combined, and elaborated upon 
in order that they may be used in increasingly demanding situations. 
Gallahue & Ozmun (1995), Gallahue (1996), Magil (1998), Eckert (1987), 
Roberton (1985), and Habenstriker & Seefeldt (1986) found that many children 
with typical motor development will enter into the specialized movement 
phase around the seventh or eight year of life. Many of these children will 
begin to apply their fundamental movement skills to specific tasks, such as 
dance, games and sports. However, due to low muscle tone, joint laxity, 
delayed cognitive skills, and fewer opportunities to practice fundamental 
movement patterns and skills, many children with Down syndrome may not 
reach the specialized movement phase until well after their peers (Block, 
1991; O'Brien, 1995; Connolly & Michael, 1986). A richer play experience, and 
increased physical activity during the early elementary years, may result from 
a well developed, individualized and properly sequenced horne-base activity 
program. 
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Skill development within the specialized movement phase depends 
on: (a) task complexity; (b) individual physical, mental, and emotional 
limitations; and (c) environmental factors such as the opportunity to practice, 
the degree of encouragement, and the type of instruction (McClenaghan & 
Gallahue, 1978b; Gallahue, 1995). These variables of motor development are a 
strong endorsement for home learning programs, especially if the school 
physical education curriculum and special education services are not meeting 
the child's motor development needs. There are three identifiable stages 
within the Specialized Movement Phase. 
The transitional movement skill stage. 
This is the first stage of the specialized movement phase, and the one 
period of motor development that best represents the older children in this 
study. According to Gallahue (1995); McClenaghan & Gallahue, 1978b; 
GalJahue & Ozmun, 1995; and Habenstriker & Seefeldt, 1986; these 
transitional skills are simply an application of fundamental movement 
patterns in somewhat more complex and specific forms. Gallahue (1995) 
found that the elements of fundamental movement skills and transitional 
movement skills are basically the same, except with transitional movement 
skills greater form, accuracy and control of movement are now required. 
The application stage. 
This stage is characterized by a transition from a general eagerness to be 
active, to a more specific and selective approach to physical activity. Gallahue 
(1995) found that somewhere between the ages of 10 and 13, children begin to 
make conscious decisions for or against participation in certain activities. 
This stage will influence the individual's habits and attitudes toward health 
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related physical activity well into and through the adult years. 
The lifelong utilization stage. 
This stage is the third and last stage of the specialized movement 
phase. "In essence, the lifelong utilization stage represents a culmination of 
all proceeding phases and stages, and should be viewed as a lifelong process" 
(Gallahue, 1995, p.265). A variety of talents, opportunities, physical condition, 
and personal motivation, among other things, will determine the level of an 
individual's physical activity. According to McClenaghan & Gallahue (1978b); 
Gallahue (1995); and Gallahue & Ozmun (1995), this stage of motor 
development usually begins about 13 years of age, and represents the pinnacle 
of motor development and is characterized by the use of one's acquired 
movement repertoire throughout life. 
Motor development is sequential, developmental, and a life-long 
effort. Due to the developmental nature of thls process, the early stages of 
development represent a foundation of skills from which the entire process 
builds. Therefore, standards for this process are necessary in order to 
understand and assess ability level, or to identify areas of fundamental 
weakness that require treatment. When the process of motor development 
meets a barrier, such as disability, impairment or handicap, extra work and 
environmental accommodations are needed. When the school environment 
fails to provide the necessary opportunities for movement, a structured 
home-based activity program may fill in the gaps necessary to insure 
optimum growth and development. 
Principles of Motor Development 
Motor development demonstrates how people are alike by describing 
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the tendency for human development to proceed in an orderly, and 
predictable fashion (McClenaghan & Gallahue, 1978; Gallahue, 1995). A 
number of principles of motor development emerge from this predictable 
pattern of development. Children with Down syndrome genera11y develop 
along this predictable pattern of development at a slower rate and frequently 
require modifications to insure optimum growth and development. 
Application of these principles are essential to this study. 
Developmental Direction 
Gesell (1954) postulated that increased coordination and motor control 
is primarily a function of the maturing nervous system. Through 
observation, Gesell (1954) noted that an orderly and predictable sequence of 
physical development proceeds from the head to the feet and from the center 
of the body to the periphery. 
Recent scientific challenges to this principle center on the influence of 
the specific performance demands of the task itself (Gallahue, 1995, Gallahue 
& Ozmun, 1995). For example, if the task of walking has less of a margin of 
error (mechanically more difficult) than creeping or crawling, then what role 
does the "difficulty of the task" have on the sequence of development and 
relationship of these three motor skills to each other? If creeping is 
mechanically easier than crawling, and crawling is mechanically easier than 
walking, then the logical sequence of these motor skills may in part be 
influenced by the demands of the task, and not exclusively by the maturing 
central nervous system (Habenstriker & Seefeldt, 1986). 
These questions were important to this study, because children with 
Down syndrome may improve their skills faster if parents choose activities 
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that are appropriate for their child's stage of ability. Therefore, parents were 
instructed to focus on the motor task at hand, and how to modify the activity 
rather than to focus on deficiency and inability. 
Rate of Growth and Development 
Gesell, (1954) postulated that one's growth rate follows a characteristic 
pattern, universal and resistant to external influences. He explained that the 
body has a self-regulatory fluctuation that comes into operation to help the 
growing child catch up to his or her age-mates. The extent of this process 
depends on the duration and severity of the deprivation, and the age of the 
children, coupled with their individual genetic growth potential (Gallahue & 
Ozmun, 1995; Gallahue, 1995). 
When children with Down syndrome are deprived of sensory and 
motor experience, a home-based activity program may provide more 
opportunities for movement, under optimal conditions, to overcome the 
effects of sensory and motor deprivation. The question of how the children 
in this study were able to "catch-up," or accelerate their fundamental motor 
development compared to their age-mates was a central question. A home-
based activity program may provide optimal conditions for additional 
movements opportunities. 
Differentiation and Integration 
According to Gesell (1954); Gallahue & Ozmun (1995); and Gallahue 
(1995), differentiation is a process associated with the gradual progression of 
motor development from the general overall movement patterns of infants, 
to the more refined and functional movements of children and adolescents. 
Infants have very little control of movements, but as the child develops, 
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control improves. "The child is able to differentiate between various muscle 
groups and begins to develop control" (Gallahue, 1995, p.266). 
Gesell (1954) describes integration as the process of bringing various 
opposing muscle and sensory systems into coordinated interaction with one 
another. "The differentiating of movements of the arms, hands, and fingers, 
followed by integration of the use of the eyes with the movements of the 
hand to perform eye-hand coordination tasks, is crucial to typical motor 
development" (Gallahue, 1995, p.266). 
According to Gesel1 (1954); Gallahue & Ozmun (1995); and Gallahue 
(1995); Magil (1991); Eckert (1987) differentiation and integration is directly 
influenced by conditions ranging from opportunities for stimulating 
movement tasks, in optimum learning environments with good 
instructional strategies, to a variety of circumstances that create degrees of 
movement deprivation. 
Examination of data from the past 30 years by the Surgeon General 
(USDHHS, 1996) and the Healthy People 2000 project (USDHHS, 1990) found 
that children with disabilities are at greater risk of illness and injury due to 
low levels of physical activity, fewer opportunities for movement, and 
negative societal attitudes. A home learning program for motor 
development will provide additional movement and training opportunities 
for children with disabilities. 
Developmental Variability and Readiness 
Each individual's timetable for motor development is determined by 
heredity and environmental influences (Gallahue, 1995; Magil, 1991; and 
Eckert, 1987). The sequence of when developmental motor characteristics 
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appear is predictable; yet the rate of appearance is variable. Therefore, this 
study will not adhere to a chronological classification of motor development 
by age, nor will this study emphasize "average" ages for acquiring motor 
milestones. Gallahue (1995) writes, "We simply cannot deal with individuals 
with developmental disabilities on the basis of chronological age or grade 
level and expect to be successful in movement skill acquisition and fitness 
enhancement" (p.267). 
Parents were introduced to the following definitions of readiness. 
Roberton and Halverson (1984) describe readiness as the result of all the 
interactions that have formed the child, i.e. "readiness is the child's current 
state of development" (p.3). According to Gallahue & Ozmun (1995), 
conditions within the task, the individual, and the environment that make 
the task appropriate is an indication of motor readiness. Also, motor 
readiness is influenced by physical and mental motivation, interacting with 
motivation, prerequisite learning tasks, and an enriching environment 
(Magill, 1993). These definitions supported the rationale for developing a 
home learning program for young children with Down syndrome. 
Phylogeny and Ontogeny 
Gallahue (1995) found that phylogenetic motor skills, for example, are 
rudimentary movement tasks such as reaching, grasping and releasing, and 
more advanced skills such as running and jumping. These skills tend to 
appear automatically and in a predictable sequence within the maturing child, 
and they are resistant to external environmental influences (Magill, 1993). 
Ontogenetic skills, on the other hand, depend primarily on learning and 
environmental opportunities. Bicycle riding, or ice skating are considered 
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examples of ontogenetic skills (Gallahue, 1995). Since ontogenetic skills do 
not appear automatically and require practice and experience in a specific 
environment, a home learning programs may create a positive environment 
for motor development that is not commonly found at school or in the 
community. 
This section on motor development described how the attainment of 
fundamental and mature motor skills was influenced by opportunities for 
practice, encouragement, and instruction in an environment that fostered 
learning. The Dynamic Systems Theory helped parents to conceptualize both 
the process and product of motor development. The principles of motor 
development provided a foundation for theory formation. Greater 
knowledge in these areas appeared to help parents understand why children 
with developmental disabilities are more like their age-mates then they are 
unlike them, and why they required instruction designed for children with 
typical motor development as opposed to specialized training. The design and 
development of the home-based activity program was centered on this task. 
Fundamental Motor Skill Development 
Young children gain their initial information about the environment 
through exploration. Such exploration involves movement through space 
and the manipulation of objects. Both of these aspects are dependent upon 
motor activities and the ability to control motor responses (Corbin, 1980). 
"Movement then seems to be the essence of childhood. Later symbolic 
understanding is a process of building on perceptions formed through the 
child's movement world" (p.35). 
As children mature, the fundamental motor skills developed when 
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they were young are applied as specialized (or complex) skills to a wide 
variety of games, sport, dance, and recreational activities (Gallahue, 1996). 
"Children cannot take part with success, in an activity if they have not 
learned the essential movement skills contained within that activity" (p. 38). 
Therefore, children should be involved in a series of coordinated and 
developmentally sound experiences, designed to enhance knowledge of the 
body and its potential for movement (Gallahue and Ozmun, 1998). "Failure 
to have the opportunity for practice, instruction, and encouragement during 
this period will prevent many children from acquiring the perceptual and 
motor information needed to perform skillful movement activities later in 
their Jives" (p.197). 
Movement skill homework may be a practical answer to this dilemma. 
If children are given tasks to work on at horne, they can utilize the help of a 
parent or older sibling to practice the skills currently being stressed during 
physical education class (Gallhue, 1996). This study examined the effects of a 
home-based activity program designed to improve and extend the health and 
physical education programs provided by the public schools. 
Fundamental Motor Skill Development: Disability 
Individuals with disabilities are at higher risk for future health 
problems that can only increase the limitations that they experience 
(USDHHS, 1990). Motor development and physical activity offers a 
compelling example of how difficult it may be for people with disabilities to 
improve their movement ability and personal fitness, and reduce certain 
health risks such as coronary heart disease, hypertension, diabetes, 
osteoporosis, and poor mental health. Many of the acute effects of physical 
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activity on the cardiovascular, respiratory, endocrine, and musculoskeletal 
systems for the general population are similar among people with disabilities 
(USDHHS, 1996). However, "To establish fitness regimes, people with 
disabilities often need to learn new skills, have access to special equipment, 
and be part of a support network that enables participation" (USDHHS, 1990, 
p.41). 
Fundamental Motor Skill Development: Down Syndrome 
Down syndrome is one of the most common identifiable causes of 
mental retardation (Kemper, 1988). On a worldwide scale, approximately 
100,000 new infants with Down syndrome are born every year (Dupont, 1990). 
Down syndrome is "invariably associated with triplication (trisomy) of 
chromosome 21, with triplication of the distal third of the chromosome, the 
21q21 band, being sufficient for the full clinical syndrome" (Kemper, 1988, p. 
269). 
In 95% of individuals with Down syndrome, there is meiotic non-
disjunction with triplication of chromosome 21, indicating the condition 
referred to as trisomy 21. "In 4-6% there is translocation of part of 
chromosome 21 to another chromosome and in 1-4% the cells are mosaic of 
normal and trisomic cells as the result of non-disjunction in early embryonic 
development" (Kemper, 1988, p.269). Although 21 is the smallest of the 23 
human chromosomes and the extra genes are in all other respects normal, 
the resulting imbalance in the genome leads to a highly complex phenotype 
in which both physical and mental development are significantly disrupted 
(Wishart, 1993). 
Studies by Pueschel (1990), Shea (1991), Wishart (1993), Cooley and 
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Graham (1991), and Block (1991) agree that there is a tremendous variability 
both within the child with Down syndrome and between two or more 
children with Down syndrome. Perhaps even more than in children without 
disabilities, each child with Down syndrome will present a unique etiology 
and challenge to both parents and professionals (Block, 1991; Hartley, 1986). 
The persistence in delays and apparent differences in motor 
development in children with Down syndrome have been attributed to 
immaturity of the central nervous system and decreased growth of the 
cerebellum and brain stern, which average only 66% of normal growth 
(Kemper, 1988; Ross, Galaburda, & Kemper, 1984). The cerebellum is located 
behind the brain stem and functions by means of intricate feedback circuits to 
monitor and coordinate other areas of the brain involved in motor control 
(McArdle, Katch, & Katch, 1985). ''This specialized brain tissue is the major 
comparing, evaluating, and integrating center for postural adjustments, 
locomotion, maintenance of equilibri urn, perceptions of speed of body 
movement, and many other reflex functions related to movement' (p. 307). 
Postnatal curtailment of growth and maturation of the brain, which is 
thought to occur in infancy and early childhood, is believed to be the reason 
for the reduction in brain weight and head circumference in individuals with 
Down syndrome (Kemper, 1988). 
The decreased size of the cerebellum and brain stem is thought to be 
the major cause of hypotonia at birth. It is also implicated in the persistence 
of the primitive reflexes, delays in postural reactions, and it may also explain 
the difficulty that children with Down syndrome have with timing their 
movements (Davis and Sinning, 1987). Early research (Crome, Cowie, & 
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Slater, 1966, and Crome and Stern, 1967) revealed that the cerebellum of 
patients with Down syndrome is particularly small both in comparison to 
typically developing brains and in comparison to other parts of the brain of a 
person with Down syndrome. In addition, the neuropathology associated 
with Down syndrome, particularly as it relates to the small size of the 
cerebellum and the brain stem, suggest that children with Down syndrome 
may experience difficulty "fine tuning" muscular activity, and may 
experience ongoing problems with balance and coordination (Connolly and 
Michael, 1986). 
Shea (1991) found that Down syndrome effected fundamental motor 
skill development not only through its effects on the nervous system, but 
also through its effects on physical growth, physical development, and a 
variety of body systems. Henderson et al. (1981) found that individuals with 
Down syndrome consistently scored low in most areas of motor 
development, but particularly low with tasks involving agility and balance. 
Morris, Vaughan and Vaccaro (1982) conducted a study to measure 
muscle tone and strength changes in children with Down syndrome. 
Although they found a significant difference between both groups, with the 
typically developing children demonstrating greater muscle tone and 
strength, they also found a slight increase in muscle tone in the older age 
group with Down syndrome, which suggested some improvement in tone 
with increased age. 
Kerr and Blais (1985) found that children with Down syndrome were 
slower in their reactions on visual tracking tasks but were more accurate then 
other (non-Down syndrome) intellectually disabled peers. Therefore, it is 
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possible that decreased ability to predict direction on a tracking task could be 
due to deficits in visual-motor coordination in people with Down syndrome. 
This factor alone would affect their motor performance in tasks such as 
catching a ball. Parker et al. (1986) noted considerable variability in patterns 
and variability in age of achievement of independent walking skills of five 
year old children with Down syndrome. 
According to Zausmer & Shea (1984), characteristic to the developing 
gait pattern of a young child with Down syndrome is a wide base of support. 
Delay in the development of antigravity muscles of the arms, legs, abdomen 
and back; lack of maturational readiness; delayed sustained creeping and 
sitting even with the ability to walk; and sustained use of infantile motor 
pattern, indirectly contribute to the delayed mobility and gait development of 
these children. 
To insure safety, motor development and fitness programs designed 
for individuals with Down syndrome require an understanding of several 
related conditions associated with the complex neuropathology of this 
syndrome. Weaknesses in the flexor and extensor muscles that effect the 
ability to maintain static and dynamic posture (O'Brien and Hayes, 1995), and 
the ability to specify resting muscular length-tension, and voluntarily 
increase muscular stiffness to maintain postural integrity and movement 
production (Davis and Sinning, 1987), are examples of conditions common to 
Down syndrome that require caution. Activities that include sudden change 
in direction and activities that indicate mature balance skills require close 
supervision. Tumbling, diving , wrestling etc. are examples of activities that 
are dangerous for the 12 to 20 % of individuals with Down syndrome that 
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experience atlantoaxial subluxation and joint hypermobility (Block, 1991; 
Eichstaedt & Lavay, 1992; Pueschel, Tingey, Rynders, Crocker, & Crutcher, 
1987). This condition occurs when the first two neck bones are not well 
aligned due to loose ligaments. 
The metabolic rate of children with Down syndrome is directly 
correlated with body height, which is a genetic predisposition of the 
syndrome (Cronk et al1985). Therefore, children who are overweight or 
obese due to a high incidence of metabolic abnormalities and abnormal 
carbohydrate function (Cronk et al 1985), should be closely supervised when 
engaged in activities that require high levels of cardiovascular fitness, like 
long distance running, swimming, cycling, among other physical activities. 
Delayed kinesthetic memory, deficits in short term memory, storage 
and retrieval difficulties, particularly in relation to visual stimuli, and 
delayed auditory processing also contribute to delayed motor development 
and control in children with Down syndrome (O'Brien and Hayes, 1995). 
Therefore, activities that include object control skills like baseball, basketball, 
etc., or activities that require children to remember multiple directions, 
should be broken down into smaller and more manageable components. 
Assessment of Fundamental Motor Skills: Down syndrome 
According to Ulrich (1985), children must explore their environment if 
they are to develop maximum cognitive abilities. "During the early years, 
children spend much time interacting with their environment through 
movement activities such as crawling, creeping, walking and jumping. This 
time period is critical if the child is to master their gross motor skills" (p. 2). 
Unfortunately, few studies have focused on the assessment of fundamental 
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motor skills for children with Down syndrome. There were no studies found 
that developed standardized scores for fundamental motor skill development 
of young children with Down syndrome. Connolly and Michaels (1986) 
compared 7-11 year old children with Down syndrome with those of a mental 
and chronological age matched group of children on the Bruininks Oseretsky 
Test Of Motor Proficiency. The group with Down syndrome was found to 
have significantly lower scores in running speed, balance, strength, and 
visual motor control. Shea (1991) studied 11-14 year old children using the 
Peabody Gross Motor Developmental Scales. She found that the strongest 
skills for this group were reception and propulsion skills (ball playing) and 
the most difficult skills were activities centered around balance, both static 
and dynamic. 
O'Brien and Hayes (1995) used a "multidimensional assessment 
model" to develop a framework for studying normal and impaired motor 
development. Their work included relevant literature reviews on motor 
development in normally developing and motor impaired children; motor 
performance; fundamental movement patterns; motor control and a 
discussion of the results from studies to determine whether motor impaired 
children (specifically, children who are clumsy, intellectually disabled or 
children with Down syndrome) are developmentally delayed or different in 
their motor behavior. They found that children with Down syndrome are 
shorter, especially in distal limb segments, heavier, and have Jess strength 
than children with typical motor development of the same chronological age. 
O'Brien and Hayes (1995) also found that despite differences in rate of 
improvement for motor development, children with typical motor 
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development, children who are clumsy, children with intellectually 
disabilities and children with Down syndrome all improved in performance 
of motor tasks with increased chronological age. They found that apart from 
running speed, there is almost no difference in motor performance between 
the intellectually disabled and Down syndrome groups, which suggests that 
the underlying inherent abnormalities of children with Down syndrome may 
effect motor performance less than was previously thought. 
Results from the findings of O'Brien and Hayes (1995) are in agreement 
with those reported by Henderson, Morris & Ray (1981) who found that the 
only significant difference in gross motor performance between the two 
categories of intellectually disabled children was in agility and locomotor 
agility. This study suggested, however, that when comparing motor 
performance between intellectually disabled children, with and without 
Down syndrome, the major differences appeared in tasks measuring running 
speed and agility. 
The test of gross motor development CTGMD). 
Characteristics of Down syndrome like low muscle tone, loose joints, 
and mental retardation, that make physical activity difficult for these children 
can also create problems with motor testing. Therefore, the assessment 
devise needed to be easily administered in a timely manner. Secondly, 
project assistants administered and scored the motor tests, and parents 
executed the home-based activity program. Consequently, the assessment 
devise required clear and precise directions. In addition, each subject received 
a personalized, home-based motor activity program developed from the 
pretest scores. As a result, the assessment devise was required to provide 
• 
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criterion performance scores. Lastly, the motor test devise for this study was 
designed and structured for research. 
As a result of the specific requirements for this study the Test Of Gross 
Motor Development (TGMD), (Ulrich, 1985) was selected. Ulrich, (1985) 
found that precise measurement of mastery or non mastery of specific 
behavioral components within each gross motor skill helped teachers and 
parents design programs that facilitated maximum learning. This component 
of the TGMD was essential for this study because the test results were used to 
design personalized home-based motor activity programs for young children 
with Down syndrome. The TGMD required minimal instruction for the 
tester, and the test was easily administered in 15 to 20 minutes. Scores from 
the TGMD were precise and easily understood, and the goals and objectives 
and recommendations for each personalized home-based activity program 
was produced directly from the test scores. 
Two reviews of the TGMD published in The Tenth Mental 
Measurements Yearbook praised the TGMD as a well-constructed initial 
screening device (Bunker, 1989; Edwards, 1989), noting exceptional work in 
preparing the manual that "provides an excellent discussion of general 
testing considerations" (Edwards, 1989, p.846) and is extremely clear and 
understandable" (Bunker, 1989, p.844). 
Both reviewers commented that the manual's instructions to 
the examiners on proper administration were clear. Perhaps the 
most observable strength of the TGMD, as seen by the reviewers, 
was the depth of the discussion regarding test interpretations 
and the translation of the results into physical education 
programming. Both reviewers agree that the TGMD was an 
excellent tool in identifying children who had weaknesses in the 
area of gross motor development. (Ulrich, 2000, p.viii) 
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The TGMD measured the motor behaviors, expressed as performance 
criteria, mastered across the locomotor and object control subtests. The 12 
essential fundamental motor skills included in the TGMD were run, gallop, 
hop, leap, jump, skip, slide, two-hand strike, stationary bounce, catch, kick, 
and overhand throw. The development of these fundamental motor skills 
and their component criteria behaviors are essential for children to build 
habits of good health and a physically active lifestyle (Eichsteadt and Lavay, 
1992; Gallahue and Ozmun, 1998). The data from this study provided the first 
standardized set of data for the TGMD for children with Down syndrome 6 to 
10 years of age. 
Parental Involvement: Motor Development and Disability 
According to Epstein (1988), "families provide the context in which 
children learn and are motivated to learn, and the schools and parents are 
collaborators in that process" (p.62). Davies (1988) and Epstein (1990) are 
unequivocal in concluding that almost all parents from all backgrounds care 
about the education of their children at school. However, parents often do 
not know what is expected of them or how they might contribute to their 
child's schooling (Swap, 1993). 
Surveys of parents show that most families want to be able to talk with, 
to monitor, to encourage, and to guide their children as students, but they 
need more information from the schools about how to help their children at 
horne. Consequently, schools have an obligation to inform parents about 
school programs and their children's progress; and parents are expected to act 
on this information (Epstein, 1987b). This study examined how home-based 
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activity programs can fulfill this need. 
According to Folsom-Meeks (1984), successful motor and fitness skill 
development for children with disabilities is strengthened by a positive 
working relationship between adapted physical educators and parents. This 
relationship is strong because: (a) the parent is the child's first teacher and is 
highly influential in the child's development, and (b) while adapted physical 
educators have a working knowledge of appropriate curriculum offerings, 
task analysis techniques, a scientific foundation of physical education and 
typical motor development, and they are familiar with the child's level of 
physical and motor functioning. Secondly, of all the types of involvement, 
the one that more parents want to know, is how to help their child at home 
(Epstein, 1987a)? 
Block (1991) believed that it is important to include parents of children 
with disabilities in the motor development program of the young child. 
"Motor homework" that encourages parents to move and play with their 
young child should be sent home, because many parents of young children 
with disabilities are just coming to grips with the child's conditions and may 
have a tendency to be overprotective. 
Although the adoption of parental involvement in motor 
development programs for young children with disabilities have been 
gradual, the initial programs have produced distinct benefits. When parental 
involvement has been incorporated effectively, children's motor proficiency 
and physical fitness levels are generally enhanced. Secondly, teachers and 
parents improved communication by working together toward a mutual goal 
of benefiting a child with disabilities. Thirdly, parents became strong 
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advocates of their children's programs when they were part of successful 
implementation procedures. Lastly, parent-child relationships were usually 
enhanced because of time spent together (Folsom-Meeks, 1984). 
According to Shea (1991), any intervention with the child with Down 
syndrome is dependent on the degree to which the findings and explanations 
of them are in accord with the parent's own view of the child. By adding to 
the parent's knowledge of Down syndrome, we may have a more lasting 
influence on the everyday life of the infant or child, whether or not he or she 
has regular treatment or services. To this end, this study examined the 
effectiveness of supplementary home-based motor development programs 
provided by parents. 
Home-Based Activity Programs: Gross Motor Development 
According to Dunn (1983, 1997), parents can serve to maintain motor 
development ski11s, and to accelerate motor development skills in their 
children's learning in physical education; thus, coordination with parents 
promises to be an important element in the motor and physical fitness 
development of severely handicapped students. Dunn (1986) describes a 
special education program for severely disabled students called "Lunch Box 
Data System," a program developed at Oregon State University. A basic 
assumption of this program was that children with disabilities need 
additional time to learn, and because the school day cannot be extended, 
parents can assist in instruction of their children. Dunn (1986) found that 
coordinated home/ school programs, like the "Lunch Box Data System," may 
decrease the acquisition time for motor skills for children identified as having 
severe disabilities. 
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Horvat (1982) examined the effectiveness of a structured home training 
program on the improvement of balance skills of learning disabled males, 
ages 7 to 9, scoring 1 standard deviation below the mean in static and dynamic 
balance measures of Cratty's Six-Category Gross Motor Survey. Parents from 
both home training groups were given instruction packets that contained 
teaching directions, prompting instructions, and equipment. The 
investigator called the parents every week during the 12-week treatment 
period. Treatment sessions were held 3 times per week for 30 minutes each. 
Following the treatment period, the subject's balance abilities were reassessed. 
Based on the results of this study, the investigator concluded that the home 
balance training program significantly improved the balance abilities of 
learning disabled boys. 
In another study, Bishop and Horvat (1984) employed a multiple 
baseline design to determine the effects of a home instruction program on an 
8-year-old child who was clumsy. The training program for this child 
included five physical fitness and gross motor tasks. The home learning 
packet given to the parents included instructional activities, information 
about program goals, teaching suggestions, and a description of the data 
recording procedures. The home learning packet was designed by the 
investigator. The idea for the instructional manual used for this study was 
influenced by the positive results of Bishop and Horvat's (1984) home 
learning packet. 
In a similar study, Bishop and Donnelly (1987) investigated the effect of 
a home-based activity program for obese children. The purpose of this study 
was to determine the influence of a parent delivered, home based activity 
41 
program on physical activity level, body composition and cardiorespiratory 
efficiency of obese children. The results of the study demonstrated that 
home-based activity was highly effective or somewhat effective in increasing 
physical activity in nine of the eleven cases. Pre and post execution 
comparisons indicated a non-significant change in body composition but a 
favorable significant change in cardiorespiratory efficiency. 
The results of this study supported the findings of Bishop and Horvat 
(1984) and Taggart (1980) that home-based activity programs can enhance 
components of health-related fitness and motor development. These 
findings also supported the contention of Taggart (1980) that parents who are 
assisted by a physical educator knowledgeable in fitness and parent-
professional interaction can favorably influence the well-being of school-aged 
children. The study also supported the findings of Horvat (1982) and Folsom-
Meeks (1984) that parents can be utilized to deliver supplemental physical 
education instruction. 
According to Seaman and DePauw (1995), parents can have a 
substantial effect on the sensory motor functioning of their children. In 
"Sensory Motor Experiences for the Home: A Manual for Parents," these 
authors provided information designed to assist parents with children whose 
growth and development was atypical, or whose sensory-motor systems was 
delayed. The manual was designed to supplement other educational, 
therapeutic or clinical programs that their child may be receiving. The intent 
of the manual was to organize a variety of activities based on a theory of 
sensory-motor development that families can enjoy at home. These authors 
found that as little as twenty minutes, three days a week, have been shown to 
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have a significant effect on improved sensory motor performance. 
According to Seaman and DePauw (1995), parents will not only better 
understand the sensory and motor demands of activities by participating with 
their child, but they will understand better why certain activities should be 
included in the repertoire of experiences for their child. "Perhaps, too, the 
joy of sharing these activities will lead to more extended time periods with a 
new awareness of the values of each family experience" (p.29). 
According to Eichstaedt and Lavay (1992), providing physical activity to 
children with mental retardation, especially those with severe disabilities, 
requires a collective effort by all involved. To this end, one of the few 
programs developed specifically for this purpose was the "Lets Play To Grow 
Program" (Joseph P. Kennedy, Jr. Foundation, 1978). "The Lets Play To Grow 
program provides parents with guidelines and materials necessary to involve 
youngsters with mental retardation in various play and leisure activities 
(Eichstaedt and Lavay, 1992, p. 168). Let's Play to Grow clubs were initiated as 
a network to enable volunteers and families of youngsters with menta] 
retardation to come together to share in leisure activities and serve as a 
support group. 
Eichstaedt and Lavay (1992) found that research in home-based activity 
programs has been virtually unexplored with regard to the parents of 
children with mental retardation. "By developing and implementing a 
home-based activity program, professionals and parents can begin to take 
steps to assure that those children are given the amount of training necessary 
to foster the positive benefits of physical activity" (p. 169). 
Information from the literature about the role parents play in their 
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child's learning ability and formal education supports the efforts of this study 
and it supports the efforts of the studies in this review. Horvat (1983) noted 
that the parents associated with his study were enthusiastic about their 
involvement because of the improvement they witnessed in their children's 
improved ability to balance. 
According to Folsom-Meeks (1984), parental involvement in adapted 
physical education programs can provide the foundation for community 
understanding and support for these programs. Sattes (1985) review of the 
literature on parent involvement and school achievement was valuable 
because programs were more meaningful to parents when they sensed that 
teachers and administrators were committed to the importance of parents in 
the program. 
Summary 
In this chapter a review of the literature was synthesized and presented 
in a form relevant to all aspects of home-based activity programs designed to 
improve motor development for elementary school age children with Down 
syndrome. A cogent understanding of typical motor development 
constituted the basis for an accurate evaluation of motor delays and 
difference. This review supported the administration of a motor 
development test to identify delayed locomotion and object control skills in 
young children with Down syndrome. 
The review identified the unique motor development characteristics of 
children with Down syndrome and how these characteristics frequently 
interfered with health-related motor and fitness development. Delayed 
motor skills may interfere with physical play and social development. 
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Therefore, a richer play experience, and increased physical activity during the 
early elementary years, may result from well developed, individualized and 
properly sequenced home activity motor development programs. This 
review supported the need for supplementary motor development programs 
that provided optimal conditions for additional movement opportunities for 
young children with Down syndrome. 
Parent involvement was found to be a vital component of a child's 
learning experience. This review supported: (a) the need for well planned, 
comprehensive and long lasting parent involvement during the formidable 
preschool and elementary school years; (b) the need for effective 
horne/ school collaboration and supplementary home-based motor 
development programs for children with Down syndrome; (c) the concept of 
home-based programs for schools and families who want to help young 
children with Down syndrome improve their ability to generalize and 
transfer motor skills into inclusive play and fitness activities both in school, 
at horne and in their community; and (d) the need for increased physical 
activity and fitness for young school age children with Down syndrome. The 
focus of Chapter III is to pool the information discussed in this review and to 
formulate a methodology designed to implement a home-based motor 
development program for elementary school age children with Down 
syndrome. 
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CHAPTER III 
METHODS AND PROCEDURES 
The methods and procedures of this study consisted of 6 components. 
The 1st. component was the development of an instructional manual which 
required an examination of the literature for best practices and consultation 
with leaders in the field of motor development, physical therapy, and 
neurobiology. The 2nd. component was the recruitment and instructional 
training of three projects assistants. The 3rd. component was the 
identification and recruitment of the subjects and their families. The 4th. 
component was the evaluation and assessment of each subject's level of 
fundamental motor skill development. This component included: (a) the 
pretest and both posttest sessions, (b) the formation of the experimental and 
comparison groups, (c) test evaluations, and (d) the preparation of the 
individualized motor development reports, goals and objectives, and 
recommendations. The 5th. component was the completion of the parent 
instructional training sessions. The parents in the (E) group received 
instructional training for the home-based activity program, and the parents in 
the (C) group received instructional training for the handwriting program. 
The 6th. component was the completion of the 12 week home-based activity 
program, and completion of the 12 week handwriting intervention program. 
Although the posttests appeared in component 4, they are listed as the 7th. 
component in Figure 1. because they represented the last formal procedure for 
this study. The Work Plan in Figure 1. represents the time frame that defines 
the methods and procedures for this study. 
This chapter begins with an overview of the methods and procedures, 
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followed by a description of the major components of the study. The chapter 
concludes with a description of the Test of Gross Motor Development, a 
review of the data collection process, and a presentation of the research 
design. 
Figure 1. Work Plan 
1. Instructional 
Manual I I 
2. Recruitment & 
Instruction of 
Project Assistants I I 
3. Recruitment of 
Subjects I Families I 
4. Pretest & Dev. 
of (E) & (C) Groups LI 
5. Instruction of 
Parents (E) & (C) LI 
6. Intervention 
7. Posttests 
I 
LI 
Dates: 5/99 . 7/99 . 9/99 . 11/99 . 1/00 . 3/00 . 5/00. 7/00 
Overview 
Twenty six children with a diagnosis of Down syndrome, 6 to 10 years 
of age, qualified to participate in this study. Twenty five of the children were 
diagnosed with Trisomy 21 Down syndrome, while one of the children was 
47 
diagnosed with Mosaic Down syndrome. Thirteen of the children who 
qualified for the study were randomly placed in the experimental (E) group. 
The remaining thirteen children were placed in the comparison (C) group. 
The (E) group received a 12 week home-based motor activity program, while 
the (C) group received a 12 week handwriting program. The Test Of Gross 
Motor Development (TGMD) (Ulrich, 1985) was used for all motor skill 
assessments. 
Two project assistants were assigned to coach the parents of the (E) 
group for the 12 week intervention period, while the investigator coached the 
parents of the (C) group for the 12 week handwriting program. The 
investigator conducted all instructional training sessions for both the project 
assistants and the parents. An occupational therapist certified in the 
instruction of the "Handwriting Without Tears" program conducted the 
instructional training for the comparison group. 
Throughout the 12 week intervention period, parents in the (E) group 
communicated once a week with a project assistant who guided them 
through all phases of the program. During the weekly coaching sessions, 
questions and concerns were addressed, and data was recorded. A sample of 
the data collection sheet appears in (Appendix C). 
The investigator called parents in the (C) group every week to insure 
that they were spending a minimum of 90 program specific minutes (3X 30 
mins.) a week with their children. The 90 minute per week requirement was 
equivalent to the time required by the parents of the (E) group to spend with 
their children implementing the home-based activity program. Parents of the 
(C) group had permission to call both the occupational therapist who 
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conducted their instructional training session and the author of the 
"Handwriting Without Tears" handwriting program for information and/ or 
advise. 
Subjects in the (E) group received the Home-Based Activity Program. 
This program consisted of: (a) a comprehensive instructional manual; (b) a 
comprehensive and individualized motor development report/ profile 
developed specifically for each subject from the pretest results; (c) 
individualized goals and objectives; (d) recommendations specific to the 
instruction manual; (e) an equipment packet for the home-based activity 
program; (f) a formal communication/ coaching session with a project 
assistant or the investigator each week via telephone of in person; and (g) a 
four hour instructional training session. A list of the equipment included in 
the Activity Equipment Kit appears in Appendix (D). 
Subjects in the (C) group received hand writing materials from the 
"Hand Writing Without Tears" (HWT) program. The handwriting ability of 
all subjects in the control group was evaluated, and materials (workbooks, 
special paper, journals, wood pieces, etc.) were distributed accordingly. 
Analysis of handwriting samples from each subject in the comparison group 
and a brief conference with the parents in the comparison group provided the 
information necessary to determine which handwriting workbooks and 
curriculum material were distributed. The HWT program was selected to 
stimulate interest from the comparison (C) group parents while they served 
in a supportive capacity during the 12 week intervention period. 
Parents in the (E) group were instructed in the concepts, application, 
and teaching skills of fundamental motor skill development, standardized 
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and criterion referenced aspects of motor development testing, and in 
monitoring and reporting fundamental motor skill performance. Parents 
were instructed in how to observe their child's fundamental motor skills, 
how to interpret their child's level of motor skill development, and how to 
decide which activities to implement to improve their child's motor skill. 
An overview of the parent instructional training session can be found in 
Appendix (E). 
Instructional Manual 
The home activity instructional manual was developed and designed 
by the investigator. The design of the manual was developed after a review 
of the literature for best practices in home-school collaboration programs. 
The manual was designed to accommodate a variety of learning styles. For 
example, all directions were presented with text, tables and charts, and 
illustrations of the activities presented. 
All of the fundamental motor skills were presented in the same 
format. The introductory page of each skill presentation included a 
description of the skill, the objective of the skill, problems and difficulties 
common to learning the skill, and a section on the performance criteria 
required for a mature representation of the skill. The introductory page was 
followed by a description page that included a table listing the developmental 
sequences of the skill at each of the major stages of development, namely 
The Initial Stage, The Elementary Stage, and The Mature Stage. The 
description page also included illustrations of what the skill looked like at 
each stage of development (Initial Stage, Elementary Stage, and Mature Stage). 
The description page was followed by the "Skill Level" page that listed 
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all of the skill level activities contained in the section. Each skill level 
activity was then presented individually in the format demonstrated in 
Appendix (F). 
The home activity instructional manual was composed of three 
chapters. Chapter one was labeled "Parents as Observer, Interpreter, Decision 
Maker." This introductory chapter described learning as a cyclical process of 
interactions with one's environment. This learning process was represented 
by the symbol of a circle. The circle represented learning as a continuous 
process of interactions with the environment. When a second person enters 
this circle of learning to observe, interpret, and direct a child's movement 
behavior, they become teachers. The goal of the parent instructional session 
was to instruct parents to observe their child's movement behavior, to 
interpret the level of their child's motor behavior competency, and to decide 
and then choose the activities that would help their child improve. 
All instruction, all curriculum materials, and all personal interaction 
related to this study centered around this view of motor learning and how 
parents can improve their child's fundamental motor skill development. 
The name that embraces all of the components of this study is "Circles Of 
Learning." 
This manual included progressive sequences of locomotor and object 
control activities that were implemented by each parent(s) of the 
experimental group. Procedures for appropriate verbal responses (What to 
say) and correctional procedures (What to do) were included in the packet. 
All locomotor and object control activities were described and accompanied 
by illustrations for correct positioning and form. 
51 
The manual was designed to promote repeated home-based activity 
sessions. Parent(s) were required to implement the program three times a 
week, for 30 minutes each session, for a period of 12 weeks (36 sessions). 
Procedures for recording improvement, providing motivation and correction 
were incorporated into the manual. A minimum of 30 sessions over the 12 
week intervention were required in order for the data to be used for the 
statistical analysis of the data. Eleven of the thirteen subjects in the 
experimental group successfully completed 30 or more sessions during the 12 
week intervention period. 
Leaders in the field of motor development and home-school 
collaboration programs were consulted around the design of the manual. 
John Dunn, author of The Data-Based Gymnasium (Dunn, et al., 1986), and 
Special Physical Education; Adapted, Individualized, Developmental (Dunn, 
1997); David Gallahue, author of Understanding Motor Development: 
Infants, Children, Adolescents, Adults (Gallahue and Osmun, 1998); Michael 
Horvat, author of Home Learning Program for Developing Gross motor 
Skills, (Horvat, 1991); Claudine Sherrill, Author of Adapted Physical Activity 
Recreation, and Sport: Cross Disciplinary and Lifespan, (Sherrill, 1998); Dale 
Ulrich, author of The Test of Gross Motor Development (Ulrich, 1985); and 
Julian Stein, creator and director of The Unit on Programs for the 
Handicapped, ''The Unit," from 1965 to 1981, are examples of some of the 
leaders in motor development that contributed to this study. 
Consultation and instruction from Elizabeth Zausmer, retired physical 
therapist and co-founder of the Evaluation Clinic at Children's Hospital in 
Boston Massachusetts (Zausmer and Shea, 1984), and Thomas L. Kemper, 
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M.D., Professor of Pathology, Anatomy and Neurobiology, and Neurology at 
The Boston University Medical Center in Boston Massachusetts (Kemper. 
1988), contributed medical information that addressed specific health and 
safety concerns of the parents. 
Project Assistants 
Two experienced physical educators were recruited and instructed on to 
administer all motor testing, and to coach parents through the home activity 
program. A third project assistant was recruited and instructed to serve as an 
alternate tester. 
Project Assistant #1 CPA -1) 
PA-l holds an undergraduate degree in physical education from 
Bridgewater State University, in Bridgewater Massachusetts. She has taught 
regular and adapted physical education at the elementary level for 10 years. 
In addition to teaching, P A-1 has served as an area specialist and the athletic 
director for the Pegasus Summer enrichment program in a local school 
district in Massachusetts since its inception in 1994. She has also served as the 
Area Coordinator for the Central Middlesex County Massachusetts Special 
Olympics. 
Project Assistant #2 CPA-2) 
PA-2 holds an undergraduate degree in physical education from 
Plymouth State College in Plymouth New Hampshire. He has taught 
elementary physical education and middle school health education for three 
years in Massachusetts. He is a high school women's varsity lacrosse coach 
and he is an assistant high school wrestling and football coach. 
Prior to accepting his full time health and physical education teaching 
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position, PA-l worked as a special education teacher assistant in a behavioral 
alternative classroom at the Middle School level in Massachusetts. He is 
currently the director of the MetroWest Massachusetts Special Olympics Area 
Games. 
Project Assistant #3 (PA-3) 
PA-3 served as an alternate PA. She holds an undergraduate degree in 
physical education and athletic training from Plymouth State College, in 
Plymouth New Hampshire. She is certified as an aerobics instructor and a 
personal fitness trainer. She recently completed a Masters degree in physical 
therapy, and is certified as a Physical Therapy Assistant. PA-3 tested seven 
subjects during the pretest session. 
Instructional for Project Assistants 
Instructional training sessions for project assistants involved group 
meetings, individual meetings and telephone calls over the course of the 
study. PA-l & PA-2 attended three 2 hour instructional training sessions. 
Project assistant 3 (PA-3) served as an alternate assistant and was involved 
primarily with testing. She attended meeting 1 to learn about the study and 
to learn how to administer the TGMD. 
Project assistants received instruction for the following information: 1. 
Information about children with Down syndrome and the diversity of 
characteristics and abilities that define this population; 2. Characteristics 
common to Down syndrome, and related conditions associated with the 
complex neuropathology of the syndrome that make fundamental motor 
skills for this population difficult to achieve; 3. Instruction in cognitive 
development, affect development, and suggested modifications necessary for 
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evaluation; 4. A description of the Test Of Gross Motor Development and 
directions for administration; 5. Information on effective communication 
skills and procedural suggestions for contact with the families; and 6. 
Procedures for recording data, and instruction on how to motivate and coach 
parents. All project assistant instructional sessions were video taped. The job 
description for the three project assistants can be found in Appendix (G). 
Subjects, Families, and Settings 
The recruitment of subjects began with a list of families who had 
previously attended workshops and presentations conducted by this 
investigator. A description of this study and a request for subjects also 
appeared in news letters published by the following service organizations: 1. 
The Massachusetts Down Syndrome Congress, 2. The Greater Boston 
Association for Retarded Citizens, 3. The Association of Retarded Citizens of 
Massachusetts, and 4. The Massachusetts Federation for Children with Special 
Needs. 
Thirty-three families initially agreed to participate in the study. One 
family moved out of state prior to the initiation of the study. One family 
became ineligible when it was discovered that their child was too old. Three 
families withdrew from the study because they did not want to commit to the 
time constraints of the home activity program. One family withdrew because 
the commute required for the testing and instructional sessions was too long 
and time consuming. 
Twenty-seven children attended the pretest evaluation session. One 
family withdrew from the study after their child became anxious and over 
stimulated during the pretest evaluation session. Twenty-six children 
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qualified for the study by completing the pretest, and by scoring one or more 
standard deviations below the mean on the TGMD. All of the children who 
qualified for the study resided in Massachusetts and lived at home with their 
families. 
The home activity program was conducted within the home or in a 
safe outdoor location selected by the parents. Private back yards, nearby 
school grounds, playgrounds and local parks provided the focus of the 
outdoor motor activities and games. Home locations like playrooms, family 
rooms, hallways, and basements provided the focus of the indoor motor 
activities and games. 
Initial contact was made with each family by this investigator. At the 
first parent instructional session, the protocol for all home communication 
was explained. Approval for participation was acquired by this investigator 
with a formal "Informed Consent" procedure (Appendix H). 
Evaluation and Assessment 
The pretest, posttest, and second posttest were conducted by the project 
assistants and supervised by the investigator. Subjects were tested 
individually or with one other child. All testing was video taped and all tests 
were scored from the video tapes. 
Testing took place at an elementary school gymnasium in the 
investigator's school district. All formal request for building use and building 
use permits were secured prior to the pretest. The pretest was conducted on 
Saturday, April 1st, and Sunday, April 2nd. All but two subjects were tested 
on these days. One make-up pretest was conducted by the investigator at the 
pretest location on the Tuesday (April 4th) of the following week. The second 
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make-up was conducted by PA-l at the child's school. Permission to conduct 
the make-up test at an outside location was granted because PA-l was both the 
subject's regular and adapted physical education teacher, and the location was 
PA-l's primary teaching location and the site of the subject's physical 
education program. Both PA-l and the subject were well acclimated and 
comfortable with this location. 
The posttest was conducted on Saturday July 9th. and Sunday July lOth. 
All but one subject was tested on these dates. The make-up posttest was 
conducted on the Monday (July 11th.) of the following week at the posttest 
location. 
The 2nd. posttest was conducted on Saturday, July 22nd. Ten of the 
thirteen experimental group subjects attended the 2nd. posttest assessment 
session. There were no make-ups sessions for the three subject's who missed 
the 2nd. posttest. The three families that missed the 2nd. posttest were on 
vacation and were not expected to return for 3 to 4 weeks after the assessment 
session. To conduct the 2nd. posttest for these three children at such a late 
date would have skewed the results and would have obscured the purpose of 
this procedure. Out of 65 scheduled individual tests, 62 were successfully 
conducted. Three families were unable to attend the 2nd. posttest due to 
conflicting vacation plans. Therefore, the attendance rate for testing was 95%. 
During the recruitment period, all families were guaranteed to receive 
both the home-base motor activity program and the handwriting program. 
After the first intervention period was completed, the roles were reversed 
and the entire program was repeated on an informal basis. The original (E) 
group received formal training for the handwriting program, and the original 
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(C) received a four hour instructional training session for motor 
development. Both groups were coached for a second 12 week intervention 
period. Data during the informal segment of this program was not included 
in the study. 
Instruction for Parents 
Parents from the (E) group attended one 4 hour instruction session at 
the testing facility. This instruction session was presented by the investigator. 
Two separate instructional training session were originally planned. 
However, travel time, time away from home during a week night, and 
having to secure child-care services, made it very difficult for these families to 
attend outside events. In addition to the instructional training session, 
families had to travel to the testing site for three separate testing sessions. 
Some families had to travel more than 50 miles one way to reach the testing 
site. At the request of all the families in the study, the 4 hours of required 
instructional motor skills training were combined into one longer session. 
The following were the goals of this instruction session: (a) to teach the 
parents about motor development and how important it is to the health and 
well being of their child over his I her lifespan; (b) to explain the home-based 
motor activity program, its rationale and the value it has to their child; (c) to 
discuss possible methods and techniques for improved home I school 
collaboration around their child's motor and fitness development; (d) to 
teach parents how to use the "Circles of Learning" instruction manual; (e) to 
establish guidelines and procedures for home communication (weekly parent 
I project assistant communication); (f) to introduce the project assistants and 
discuss their responsibilities; and (g) to help parents build hope, trust and 
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confidence into this program. All instructional training sessions were video 
taped. An outline of the parent instructional training sessions can be found 
in Appendix (E). 
Intervention 
According to Cooper (1974), "if baseline data, when graphed, conformed 
with the designed criteria, then intervention was initiated" (pp. 100-101). 
Therefore, the 12 week intervention began when each parent successfully 
initiated the first of the 36 home-based activity sessions, and entered the 
results on the individualized data collection sheet. Prior to the first 
intervention session, each subject was evaluated (pretest) to determine 
baseline data. 
One four hour instructional training session was presented to the (E) 
group parents. All instructional training sessions were video taped. At the 
parents instructional training session, each family received a "Circles of 
Learning" instructional manual and a home activity equipment kit. Each 
family also received two "Circles Of Learning" Tee-shirts, one for the child 
and one for a parent. The instructional training session included a theoretical 
discussion about the benefits and nature of motor development, and a 
demonstration of all program activities with time for practice. 
Recommendations for each subject were determined by their 
performance on the pretest. To promote enjoyment and enthusiasm for each 
session, parents were encouraged to begin each session with a brief activity 
from the subject's area of gross motor strength, or with an activity that the 
child openly enjoys. Part of the format for the required home activity 
sessions simulated the format presented by Horvat (1991) with permission. A 
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sample activity lesson plan appears in Appendix (F). 
The criteria for each activity session was discussed and developed by 
the investigator and the project assistants on a weekly basis. In addition, 
parents were required to record their observations of their child's motor 
behavior and progress after each session. Parents used the same data 
collection sheets as the project assistants (Appendix C). 
The following programs represent some of the programs from which 
individualized activities and games were developed: (Horvat, 1991; Gallahue, 
1996; Carlisle & Cole, 1996; Werder, & Bruininks (1990); Wessel, (1976). 
Keeping children stimulated and enthusiastic by utilizing exciting games, 
activities, rewards, constant praise and consistent application of effective 
motor development tasks was essential. 
Instrumentation 
The Test of Gross Motor Development 
The Test Of Gross Motor Development is an individually administered 
test that evaluates the gross motor functioning of children 3 to 10 years of age. 
The test measures 12 gross motor skills frequently taught to children in 
preschool, early elementary, and special education classes. The skills are 
grouped into two sub tests, each of which assesses a different aspect of gross 
motor development (i.e., locomotion and object control). The sub test for 
locomotion skills measures the run, gallop, hop, leap. horizontal jump, skip, 
and slide skills that move the body's center of gravity from one point to 
another. The sub test for object control measures the two-hand strike, 
stationary bounce, catch, kick, and overhand throw, skills that project and 
receive objects. The entire battery of both the locomotor and object control 
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sub-tests were administrated in order to calculate the Gross Motor 
Developmental Quotient (GMDQ). 
Ulrich (1985), identifies the primary uses of this test: (a) to identify 
children who are significantly behind their peers in gross motor skill 
development and should be eligible for special education service in physical 
education; (b) to plan an instructional program in gross motor skill 
development; (c) to assess individual student progress in gross motor skill 
development; (d) to evaluate the gross motor program; and (e) to serve as a 
measurement instrument in research involving gross motor development. 
Raw scores 
Raw scores represent the number of motor behaviors, expressed as 
performance criteria, mastered across the locomotor and the object control 
sub tests (Ulrich, 1985). The raw scores were most useful to this study because 
they were the most direct method of demonstrating how much progress was 
made by students over time. The maximum raw score for the locomotion 
sub test is 26 and the maximum raw score for the object control sub test is 19. 
The sub test raw scores were used to identify the corresponding standard 
scores in the appropriate tables. 
Sub Test Percentile Scores 
Sub test percentiles were calculated because the results of each child's 
performance were reported to parents, and parents generally find percentiles 
are easier to understand than standard scores (Ulrich, 1985). Therefore, 
percentiles were used in each individualized report to describe each child's 
score value. 
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Sub Test Standard Scores 
Sub test standard scores were calculated for several reasons. All parents 
in the study were encouraged to share the individualized motor 
development reports and recommendations with their child's educational 
team. Therefore, standard scores were calculated because professionals 
generally prefer standard scores when evaluating and reporting test results. 
Secondly, because standard scores provide equivalent indices, they were most 
useful for making comparisons between the two sub tests and with the results 
of other tests (Ulrich, 1985). Thirdly, sub test standard scores were required to 
calculate the standard performance criteria that determined eligibility criteria 
for this study, and if necessary to receive specialized services at school. The 
TGMD sub test standard scores are derived from the raw scores where the 
mean score is set at 10 and the standard deviation is set at 3 (Ulrich, 1985). 
Gross Motor Developmental Quotient (GMDQ) 
The GMDQ is another type of standard score that represents a broad 
indication of gross motor skill competence. Because the TGMD consists of 12 
skills, the GMDQ is generally a more reliable measure than the two shorter 
sub tests (Ulrich, 1985). This standard score has a mean of 100 and a standard 
deviation of 15, and was used to determine eligibility criteria for this study. 
Children who scored one or more standard deviations below the mean were 
eligible to participate in this study. For parents with children who have not 
received the necessary adapted physical education services, these tests may 
justify vital educational services not yet in place in the child's school setting. 
Instructional Sensitivity 
Developing instructional programs to meet the individual needs of 
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students is not a new concept. However, only since the enactment of P.L. 94-
142 have individualized education programs in schools been mandated 
(Ulrich, 1985). 
The basic argument in favor of individualizing instruction 
comes from research suggesting that students differ in learning 
rates, learning styles, and capacity for learning, and therefore 
group-based instruction on a common curriculum may be 
inappropriate to meet their unique needs. Tests used to monitor 
students' progress should be linked to instruction. (p. 32) 
This concept of instructional sensitivity is central to this study, and a 
well thought out component of the TGMD. An investigation by (Ulrich & 
Ulrich (1984) was conducted to evaluate the instructional sensitivity of the 
TGMD. Thirty-four preschoolers with a mean age of 47.2 months were 
randomly assigned to one of two groups. One group received formal 
instruction on fundamental gross motor skills, while the other group 
received supervised play. Both groups met in a gymnasium three times a 
week for 30 minutes each session for 10 weeks. All conditions for each group 
including personnel and equipment were identicaL A one-way analysis of 
covariance was used to examine the group effect, using the pretest scores as 
the covariate. The results indicated that the test is sensitive to formal 
instruction in fundamental gross motor development. 
Data Collection 
Prior to the beginning of the intervention period the subjects from 
both groups were administered the TGMD. The subjects were video taped as 
they performed the test. The tests were then scored from analysis of the tape. 
All 26 subjects qualified for the study by scoring one standard deviation or 
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more below the mean. Each subject was assigned a number. The numbers 
were drawn from a container with the first 13 numbers randomly selected 
placed in the (E) group. The remaining 13 numbers and names were placed 
in the (C) group. 
Following the 12 week intervention period the TGMD was 
administered to all 26 subjects from both groups. The posttest was video 
taped and the tests were scored from analysis of the tape. 
Two weeks after the posttest 10 (E) group subjects, including the two 
subjects that did not achieve a minimum of 30 sessions, were administered 
the TGMD for the 2nd. posttest. The 2nd. posttest was video taped and scored 
from analysis of the tapes. The two (E) group subjects that did not achieve the 
mi.nimum 30 session were not included in the statistical analysis for this test. 
Consequently, the number of students included in the statistical analysis for 
the 2nd. posttest were 8 (n=8). 
Although the traditional paradigm for testing and comparing two 
groups is to administer the 2nd. posttest to both groups, including the (C) 
group, the (C) group was not included. We did not see any improvement of 
fundamental motor skill improvement with this group and there was no 
reason to expect improvement over the two weeks between the posttest and 
the 2nd. posttest. The practical or pragmatic reason for not including the (C) 
group in the 2nd posttest was because getting parents to the test site multiple 
times was extremely difficult. Only one (C) group family agreed to attend the 
2nd. posttest. Asking these parents to attend the 2nd. posttest was not 
practical. 
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Evaluation of Skill Performance 
To insure accuracy and reliability of all testing, the skill performance of 
each child was evaluated by both the investigator and the two primary 
projects assistants. After the test scores were discussed by the investigator and 
project assistants, and each discrepancy evaluated, the investigator wrote each 
corresponding evaluation report, all goals and objectives and the 
recommendations. In addition to sending reports and recommendations to 
the families, copies of all reports and recommendations were sent to the 
project assistants. 
Horne Contact 
Contact with the horne was an essential and extremely important 
component of this study. Recruitment telephone calls were initially required 
to find the families needed for this study. Weekly telephone calls were 
conducted by project assistants to the E group families throughout the 12 
week intervention. Weekly telephone call were required by the investigator 
to the control group to insure that parents were spending equivalent 
amounts of time with their children. All mailings required follow-up 
telephone calls. When possible, electronic mail was utilized. All 
appointments were made and confirmed by telephone. Also, parents were 
encouraged to call the project assistants or the investigator with specific 
questions and/ or concerns. 
Research Design 
A traditional independent group design (Sprinthall, 1990) was utilized 
to determine the effects of a home-based activity program on the 
development of fundamental motor skills of primary school age children, 
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ages 6-10, with Down syndrome. This study sought to learn if the 
fundamental motor skills of these subjects are accelerated as a result of the 
intervention. In this design, the twenty six subjects that qualified for the 
study were randomly assigned to either the the experimental (E) group and 
the comparison (C) group. 
The Test of Gross Motor Development (TGMD) was utilized for both 
the pretest, posttest and the 2nd. posttest to assess the locomotor and object 
control skills of each subject. All subjects were randomly selected. To qualify 
for the study students needed to score at least one standard deviation below 
the mean on the Test Of Gross Motor Development (TGMD). Half of the 
children who qualify for this study were randomly placed in the experimental 
group with the remaining subjects placed in the comparison group. After a 12 
week home-based activity program intervention, every subject was tested 
once again with the TGMD (posttest). Two weeks after the posttest, only the 
experimental group was tested a third time with the TGMD (2nd. posttest). 
No formal activity sessions occurred during the two week interval between 
the posttest and 2nd. posttest. 
Treatment of the Data 
Both descriptive and inferential statistical procedures were used in the 
study. Descriptive statistics were calculated for all of the variables measured 
in this study. A two-sample, one-tailed t-test was used to measure the 
difference between the pretest and posttests scores of both the (C) and the (E ) 
groups, and to compare the difference between the pretest and posttest scores 
of the (C) and (E) groups. A two-sample, two-tailed t-test was used to 
determine if the (E) group's level of fundamental motor skills changed two 
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weeks after the termination of the intervention. The test compared the (E) 
group's TGMD total scores for the posttest and the 2nd. posttest. 
A two-sample, one-tailed t-test was used to test Hypothesis 1. The 
analysis assumed that the (C) group's fundamental motor skills would 
improve significantly after the 12 week intervention period. 
A two-sample, one-tailed t-test was used once again to test Hypothesis 
2. This analysis assumed that the (E) group's fundamental motor skills 
would improve significantly as a result of the 12 week intervention. 
A two-sample, one-tailed t-test was also used to test Hypothesis 3. The 
analysis assumed that the (E) group, as a result of the intervention, would 
improve their fundamental motor skills significantly more than the (C) 
group. 
A two-sample, two-tailed t-test was used to compare the posttest and 
2nd. posttest TGMD total scores. No significant change will indicate that 
fundamental motor skills were maintained two weeks after the termination 
of the intervention for the (E) group. If a significant change is indicated, then 
a two-sample, one-tailed t-test will be used to determine the degree of change. 
This hypothesis assumes that no significant change will occur. 
Comparison Group 
The comparison (C) group received the same tests, under the same 
formal test conditions, by the same clinicians, in the same test location, 
during the same time frame as the experimental group. All subjects lived in 
Massachusetts at home with their parents or guardians, and all subjects were 
tested with the Test of Gross Motor Development (TGMD). Testing sessions 
were video taped and scoring of the tests was accomplished from analysis of 
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the video tapes. 
Only subjects who scored one standard deviation or more below the 
mean qualified for this study. Therefore, prior to the final selection of the 
groups, all potential subjects received the TGMD (pretest) and were evaluated. 
Once the subjects were identified the groups were randomly selected. 
The (C) group included 13 subjects, 7 female and 6 males. The mean 
age of the (C) group was 8 years and 9 months. The mean age of the C group 
was approximately one year older than the experimental group (7 years and 9 
months). Aside from age equivalency, the comparison group was subject to 
the same effects of history, maturation, selection and mortality as the 
experimental group. A two-sample, one-tailed !-test was used to block out the 
age difference among the subjects and focus on the treatment effect. 
To insure that parents in the comparison group were spending as 
much time with their children as the experimental group, several conditions 
were developed. The (C) group received a two hour formal instructional 
session and all the required materials for ''The Handwriting Without Tears 
(HWT)" program. Secondly, the time spent on the handwriting program was 
monitored weekly by the investigator. 
Eleven of the thirteen (C) group families attended the HWT 
instructional training session. The instructional training session for the 
handwriting program was conducted by an occupational therapist certified to 
teach the HWT program. The two families who did not attend the 
instructional session received all the required HWT program materials and a 
video tape of the session. Telephone numbers, E-mail addresses, and 
business and I or home addresses for all HWT contact personnel were made 
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available to the (C) group parents with permission. Parents were encouraged 
to communicate, with either the investigator, the occupational therapist who 
conducted the instructional session, or the the author of the HWT program. 
Summary 
This review of the methodology and procedures inherent in the 
Home-Based Activity Program along with the supporting materials in the 
appendices allows for a meaningful and comprehensive analysis and 
discussion of the data to follow. Chapter IV provides a subject-by-subject 
analysis of the data; a statistical analysis of the data; it discusses selective 
anecdotal information that "tells the story;" and it expresses how the parents 
and their families feel about their experience in the program. 
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CHAPTER IV 
ANALYSIS AND DISCUSSION OF THE DATA 
This chapter is divided into five sections: (a) data analysis of individual 
subjects; (b) data analysis and discussion of the individual subjects considered 
a group; (c) qualitative results; (d) a section describing the feelings parents had 
toward the program; and (e) the summary. Section (a) used a subject-by-
subject treatment of the data. Sections (b) (c), (d) and (e) deployed a thematic 
treatment of the data. Presentation of the two (E) group subjects whose data 
was not included in the statistical analysis of the findings were included in 
Appendix (I) for discussion purposes. 
The subject-by-subject analysis of the data is supplemented by a 
summary of each subject in Appendix (I). Tables 1-13 display the test results 
from the TGMD for each (E) group subject. These tables provide raw scores, 
percentile scores, standard scores, and gross motor developmental quotient 
scores for each of the three separate testing sessions. These tables represent 
the changes that occurred in locomotor and object control skills as a result of 
the intervention. The second posttest scores represented the ability of each (E) 
group subject to maintain or improve their fundamental motor skills two 
weeks after the intervention ended. Locomotor and object control scores 
were combined and presented as sum totals. Sum total scores were used to 
statistically analyse the data. 
Data Analysis Of The Individual Subjects 
This section is divided into 13 parts, one for each (E) group subject. 
Each part consists of five sections: (a) pretest performance for locomotor skills; 
(b) pretest performance for object control skills; (c) intervention results; 
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(d) posttest results; and (e) summary. 
Each of the 12 fundamental motor skills measured by the TGMD 
consisted of 3 or 4 performance criteria. Each performance criteria was 
described in the Pretest Performance Sections. The performance criteria that 
changed as a result of the intervention were described in the posttest results 
section. All motor skills measured by the TGMD and their respective 
performance criteria appear in Appendix (A). 
The Intervention Results section described how each (E) group subject 
and his/ her family accessed and utilized the intervention program, how they 
implemented the program, what obstacles they encountered, what 
modifications and accommodations were applied, and their ability to collect 
and record data. Patterns of program implementation characteristic to each 
family emerged. Therefore, these characteristic patterns were analyzed and 
discussed to evaluate program effectiveness. 
The intervention was characterized by three distinct time frames: 1. 
Weeks (1&2), 2. Weeks (3-9), and 3. Weeks (10-12). Weeks 1 & 2 were 
characteristic of late starts because evaluation reports and recommendation 
sheets developed from the pretest were distributed during week three of the 
intervention. Although families were instructed to initiate the activity 
program prior to the arrival of the assessment reports and recommendation 
sheets, and prior to the receiving consultation calls, most families delayed 
implementation of the home-based activity program until reports and 
recommendations arrived. Weeks 1 & 2 were also challenged by Spring 
vacation for the public schools and by inclement weather. As a result, week's 
1 & 2 produced limited data. 
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Weeks 3 through 9 occurred during the last 6 weeks of the school year. 
Week 3 began the period of formal coaching by the project assistants because 
all assessment reports and recommendation sheets were delivered to each (E) 
group family. This time frame is also distinct because public schools were still 
in session. This time frame was the most productive period of the 
intervention with the (E) group families averaging 3.4 session per week. 
Weeks 10- 12 occurred during the first three weeks of the Summer 
vacation. Although some missed activity sessions were made-up during this 
time frame, summer family vacations presented interruptions to the program 
for several families. 
The Posttest Results section examined "Skill Level" achievement, areas 
of identified need, and residual skills. The "Skill Level" section is specific to 
the instructional manual curriculum. Each motor skill section in the 
instructional manual is divided into separate activities labeled "Skill Levels." 
The home activity program was organized around the ordered and sequenced 
presentation of these "Skill Level" activities. Skill level results were analyzed 
and discussed to evaluate program effectiveness. 
In each subjecfs assessment report is a section labeled "Areas of Need." 
This section listed the fundamental motor skills that were most delayed and 
required the most attention. Each individualized activity program was 
designed to help each subject improve these skills. Therefore, changes that 
occurred with these skills identified as an "area of need," were analyzed and 
discussed to evaluate program effectiveness. In addition, change that 
occurred outside of the fundamental motor skills were identified as an "area 
of need" were also analyzed and discussed. These skills were labeled 
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"residual skills." 
Subject E-1 
Subject E-1 was a 10 year and 4 month old boy who presented with 
delayed gross motor development. His pretest scores measured 2 standard 
deviations below the mean on the TGMD, making him eligible to participate 
in this study. His results on the TGMD appear in Table 1. Data were collected 
for 37 home-based motor development activity sessions from April 16 
through July 9. 
This family began the formal activity program on week three of the 
intervention because : (a) cold and rainy weather hamperd outside activities, 
(b) the instructional manual was reported to be too complex and confusing to 
manage without the assessment report, without the recommendation sheets, 
and without consultation from the projects assistants. As a result of these 
obstacles, weeks 1 & 2 produced no activity sessions. 
Once the assessment and recommendation reports were delivered and 
the consultation calls began, Subject E-1 sustained a consistent application of 
all aspects of the program. During weeks 3-9, and during weeks 10-12, Subject 
E-1 averaged 3.7 activity sessions a week. See Appendix (J) for the session 
completion chart. Subject E-1' s parents reported that once they reviewed the 
directions to the instructional manual with the project assistant and once the 
project assistant directed them to the appropriate recommended activities, 
they began to feel confident with the program and became more productive. 
Subject E-1 attended all three testing sessions. 
Pretest Performance forLocomotor Skills 
Run. Subject E-1 achieved a brief period of time when both feet were 
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off the ground, his foot placement was near the running line, and his arms 
were bent properly at his elbows and moved in opposition to his leg 
movement. His non-support leg, however, did not bend to a 90 degree angle 
when he ran, and his non-support leg appeared to be mildly stiff. 
Gallop. Subject E-1 stepped forward with his lead foot followed by a step 
with his trailing foot in a consistent manner. He was able to achieve a brief 
period when both of his feet were off the ground, however, his arms were not 
bent at the elbows and lifted to waist level. Lastly, he was not able to lead 
with both his right and left foot. 
Hop. Subject E-1 had difficulty hopping. When attempting to hop on 
his left foot, he needed to hold on to the clinician for support. The foot of his 
non-support leg was carried properly in back of his body. His arms, however, 
were not bent properly at the elbows, and his arms did not swing forward on 
takeoff. In addition, this subject was not able to hop on both feet. 
Leap. Subject E-1 did not take off with one foot and land on his 
opposite foot, and he did not reach forward with the arm that is opposite his 
lead foot. However, he did achieve a period of time when both feet were off 
the ground for a period of time longer than running. 
Horizontal Jump. When preparing to jump Subject E-1 flexed his 
knees well but did not extend his arms behind his body. His arms moved 
sideways, instead of forward and upward. His arms did not reach full 
extension above his head, however, he did take off and land on two feet 
simultaneously. 
Skip. Subject E-1 was unable to achieve a rhythmical repetition of the 
step-hop on alternate feet, and the foot of his nonsupport leg was not carried 
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near the surface during the hop segment of this skill. In addition, his arms 
were not held at waist level, and they did not alternately move in opposition 
to legs. 
Slide. Subject E-1's sliding skills presented as mature. His body turned 
sideways to his desired direction of travel, he was able to step sideways 
followed by a slide of his trailing foot. His attempts to move to the right were 
easier than his attempts to move to the left, and he was able to achieve a short 
period of time when both of his feet were off the floor. 
Pretest Performance for Object Control Skills 
Strike. Subject E-1 was able to grip the bat properly, and he knew 
where to stand and what to do during this activity. Although his non 
dominant side of his body properly faced the tosser, he did not demonstrate 
proper hip and trunk rotation. He was. however, able to transfer his weight 
properly by stepping with his front foot. 
Ball Bounce. Subject E-1 demonstrated that he understood the concept 
of bouncing a ball, however, he had d ifficulty completing the task. He did not 
make contact with the ball consistently with one hand at about hip height. 
However, he did push the ball properly with his finger tips instead of 
slapping at the ball. He assumed a bent over posture, and was unable to have 
the ball make contact consistently with the floor in front of (or to the outside 
of) the foot on the side of his hand being used. 
Catch. The preparation phase of E-1's ability to catch a ball was 
appropriate. He flexed his elbows and he held his hands in front of his body 
when preparing to catch. When a ball was thrown to Subject E-1 he did not 
extend his arms properly toward the ball. He does not catch a ball with his 
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hands only, and he does not effectively bend his elbows to absorb the force of 
the ball. Subject E-1 caught most thrown balls by allowing the ball to hit his 
chest and by hugging the ball. 
Kick. Subject E-1 approached the ball well with a rapid and continuous 
motion, but once at the ball his body leaned forward and consequently, he was 
unable to demonstrate a proper follow through motion. He did not 
demonstrate a forward swing of the arm opposite his kicking leg. 
Throw. Throwing is Subject E-1's strongest object control skill. He 
demonstrated a downward arc of his throwing arm to initiate a proper 
windup motion, and he demonstrated rotabon of his hip and shoulder to a 
point where his dominant side faced his target. In addition, he transferred his 
weight properly by stepping with the foot opposite his throwing hand, and 
he demonstrated a good follow-through motion where his arm moved 
beyond the release of the ball in a diagonal motion across his body toward the 
side opposite his throwing arm. 
Intervention Results 
Program Implementation Pattern. Hopping, Skipping, Ball Bouncing, 
Catching, and Kicking were identified as "Areas of Need" for Subject E-1. As a 
result, his program focused specifically on these five skills. Subject E-1 
initially began working on three skills per week during weeks 3-5. However, 
for the remainder of the program, with the exception of weeks 6 & 9, one skill 
per week was emphasized. During week 6 and during week 9, ball bouncing 
activities were used as a reward. This pattern of addressing multiple activities 
per week to focusing on one activity appeared to produced positive results for 
subject E-1. 
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Obstacles. Parents reported that inclement wether, and confusion with 
the instructional manual prior to the arrival of the assessment report and 
recommendation sheet created initial questions and concerns. Secondly, a 
request from parents to have activities broken down into smaller steps was 
initiated. 
Skipping and hopping skills were difficult for Subject E-1, causing him 
to fatigue easily and complain of muscular weakness and leg soreness. 
Skipping was eliminated from Subject E-l's program because it was too 
challenging and disruptive. Hopping activities remained in the program and 
continued to be Subject E-l's least favorite activity. 
Modifications I Accommodations. These parents implemented ball 
bouncing as a reward. As a result, their son was willing to work on difficult 
activities, like hopping, when ball bouncing was offered as a reward. 
Project assistants suggested several modifications. To supplement for 
hopping activities, jumping activities were occasionally substituted to 
promote improved leg strength and to relieve fatigue. For both hopping and 
jumping activities, a destination line was utilized with good results. In 
addition, project assistants suggested that this subject should concentrate on 
one area of need (skill) each week as opposed to multiple activities. Focusing 
on one skill area a week allowed for directions to be more specific which 
promoted improved confidence in the program and improved 
communication. 
Data Recording Behavior. These parents met all data recording 
requirements. Consultation calls were accepted and completed each week. 
Data coUection sheets were completed weekly, and they were returned to the 
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investigator at the completion of the intervention. 
Posttest Results 
Improvement occurred in 4 out of 5 areas of identified need. Standard 
scores for locomotor skills improved 2 points, standard scores for object 
control skills improved 3 points, and the gross motor developmental 
quotient score improved 8 points. All test scores were displayed in Table 1. 
Skill Level Results. Completion of all skill levels were recorded and 
presented for analysis. Subject E-1 completed level 4 for hopping, level 2 for 
skipping, level 5 for ball bouncing, level 6 for catching, and level 6 for kicking. 
Table 1 
Test Results "TGMD" Subject E-1 
Locomotor Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 13 17 17 10 15 15 23 32 32 
Percentiles 0 1 1 1 5 5 0 1 1 
Standard Scores 1 3 3 3 5 5 4 8 8 
(GMDQ) 52 64 64 
Areas Of Identified Need. As a result of the home-based activity 
program, Subject E-1' s performance criteria improved for both hopping, 
kicking, and catching skills, while two areas of performance criteria improved 
for ball bouncing skills. No area of performance criteria improved for 
skipping. 
Subject E-1 improved : (a) his ability to move his non-support leg in a 
pendular fashion to produce force while hopping, (b) his ability to follow-
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pendular fashion to produce force while hopping, (b) his ability to follow-
through during kicking activities by hopping on his nonkicking foot before 
making contact with the ball, (c) his ability to bend his elbows to absorb the 
force of the ball while catching, and (d) his ball bouncing skills by improving 
his ability to contact the ball at hip height with one hand, and (e) his ability to 
create ball contact with the floor in front of (or to the outside of) his foot on 
the side of the hand being used for bouncing the ball. 
Residual Skills. Several skills outside of Subjects E-1' s identified motor 
needs improved following the intervention. These skills were: (a) his ability 
to bend his nonsupport leg approximately 90 degrees (close to buttocks) 
improved during running (b) his ability to extend his arms forcefully forward 
and upward, reaching full extension above his head when performing a 
horizontal jump, (c) his ability to take off on one foot and land on his 
opposite foot when leaping, and (d) his ability to properly rotate his spine and 
hips during two-hand striking skills. 
Summary 
Subject E-1 completed all phases of this program in an excellent 
manner and improved in 4 out of 5 of his areas of identified motor need, and 
4 residual skill areas, with object control skills showing the greatest 
improvement. Posttest scores reported improvement in 9 performance 
criteria, 4 for locomotor skills and 5 for object control skills. The parents 
managed all aspects of the program effectively by communicating regularly 
with the project assistant and by maintaining accurate records. Beginning 
week 3, consultation calls were completed weekly, and data collection sheets 
were recorded appropriately. After the completion of the intervention, data 
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collection sheets were returned to the investigator as directed. Both parents 
attended the instructional training sessions, and the subject attended all three 
assessment sessions. 
Following a slow start to the program this subject completed nearly 4 
activity sessions each week for 10 consecutive weeks. Activity sessions began 
by addressing multiple skills each week. Focusing on one skill each week 
appeared to be the most effective pattern of program implementation for this 
family. Noticeable improvement on posttest scores and the ability by this 
subject to maintain his level of fundamental motor skill development two 
weeks after the intervention were most significant. 
Subject E-2 
Subject E-2 was a 9 year and 3 month old boy who presented with 
delayed gross motor development. His pretest scores measured 3 standard 
deviations below the mean on the TGMD, making him eligible to participate 
in this study. His results on the TGMD appear in Table 2. Data were collected 
for 30 home-based motor development activity sessions from April 16 
through July 9. 
This family completed the activity program under adverse conditions. 
Two factors made access to the activity program especially difficult: (a) during 
the first 4 weeks of the activity program the father was working away from 
the home, (b) the mother was at home caring for an infant and a toddler, in 
addition to Subject E-2. Consequently, while the father was away the mother 
had difficulty accessing the activity program. In addition, this subject was 
discovered to have head lice during week 3, and was diagnosed with strep 
throat during week 4. 
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Secondary factors that caused the activity program to be delayed were: 
(a) cold and rainy weather hindered outdoor activity, (b) the instructional 
manual was described as complex and confusing to manage without the 
assessment report, the recommendation sheets, and without consultation 
from the projects assistants. Therefore, weeks 1 & 2 produced no activity 
sessions, while weeks 3 & 4 only produced 2 activity sessions. 
The family reported that once the assessment and recommendation 
reports arrived, once the the consultation calls began, and once the father was 
able to be at home to access the activity program with regularity, the family 
sustained a more consistent application of all aspects of the program, and they 
began to feel confident and more productive. During weeks 5-9, the subject 
averaged 3.6 activity sessions a week, and during weeks 10-12, he averaged 3.3 
activity sessions a week. Subject E-2 completed 18 of his 30 activity sessions 
during the last 5 weeks of the intervention. The subject did not participate in 
the 2nd. posttest. 
Pretest Performance for Locomotor Skills 
Run. Subject E-2 achieved a brief period of time when both feet were 
off the ground, and his foot placement was near the running line, yet his 
running gait appeared to be heavy and labored. His arms were not bent 
properly at the elbows and they did not move in opposition to his legs. His 
non-support leg did not bend to a 90 degree angle. 
Gallop. Subject E-2 did not step forward with his lead foot followed by 
a step with his trailing foot in a consistent manner. However, he was able to 
achieve a brief period of time when both of his feet were off the ground. His 
arms were not bent at the elbows and lifted to waist level, and he was not able 
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to lead with both his right and left foot. 
Hop. Subject E-2 had difficulty hopping. In order to hop, he needed to 
hold on to the clinician for support. He was unable to hop independently 
with his nonsupport leg bent and carried behind his body, and with his 
nonsupport leg swinging in a pendular fashion to produce power. While 
hopping, he was unable to bend his arms at his elbows and swing them 
forward on takeoff. 
Leap. Subject E-2 is not yet able to leap with functional form. He did 
not take off with one foot and land on the other, yet he was able to achieve a 
period of time when both feet were off the ground longer than running. In 
addition, he did not reach forward with the arm that is opposite his lead foot. 
Horizontal Jump. Subject E-2's arms were not involved with 
providing force for the jump. His arms did not reach full extension above his 
head, and he was unable to bring his arms downward during the landing 
phase of his jump. However, he was able to take off and land on two feet 
simultaneously. 
Skip. Subject E-2's ability to skip was delayed. He was unable to 
achieve a rhythmical repetition of the step-hop on alternate feet, and the foot 
of his nonsupport leg was not carried near the surface during the hop 
segment of this skill. His arms were not held at waist level, and did not 
alternately move in opposition to legs. 
Slide. Subject E-2's ability to move laterally (Slide) is rudimentary. This 
skill is very important for games of tag, or for dodging. However, his body 
did not turn sideways to his desired direction of travel, and he was unable to 
step sideways followed by a slide of his trailing foot. In addition, he was 
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unable to achieve a short period of time when both of his feet were off the 
floor. 
Pretest Performance for Object Control Skills 
Strike. Subject E-2 was able to grip the bat properly, however he did not 
know where to stand and what to do during this activity. His non-dominant 
side of his body did not face the tosser which made completion of this activity 
difficult. As a result of poor positioning, Subject E-2 was not able to achieve 
proper hip and back rotation, and had difficulty transferring his weight by not 
stepping with his front foot. 
Ball Bounce. Subject E-2 had difficulty bouncing a ball, but appeared to 
enjoy the activity. He slapped at the ball, as opposed to pushing the ball with 
his finger tips. He assumed a bent over posture, and was consequently unable 
to have the ball make contact consistently with the floor in front of (or to the 
outside of) the foot on the side of his hand being used. 
Catch. Subject E-2's catching skills were rudimentary. His preparation 
to catch a ball by flexing his elbows and holding his hands in front of his body 
was inconsistent, yet nearly developed. When a ball was thrown to Subject E-
2 he extended his arms properly toward the ball. He did not catch the ball in 
his hands consistently, and he did not effectively bend his elbows to absorb 
the force of the ball. Subject E-2 still tends to catch most thrown balls with his 
chest and by hugging the ball. 
Kick. Subject E-2 approached the ball well with a rapid and continuous 
motion, but once at the ball his body leaned forward and he was unable to 
demonstrate a follow through motion. He kicked the bal1 consistently with 
his right foot. 
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alleviating their fears of not completing the program. 
In addition, several practical accommodations were made. A batting 
tee and a wide plastic bat was used for striking skills. To help this subject 
stand upright during ball bouncing ski1ls, verbal cues, visual cues, and hand 
over hand accommodations were suggested. In addition, meetings at school 
were offered in place of telephone calls to bring more continuity to the 
program. Unfortunately, child care needs for two young children prevented 
the mother from taking advantage of the opportunity to meet at school with 
the project assistant. 
Data Recording Behavior. Communication and record keeping were 
difficult for this family. Only 6 consultation calls were completed. Skill 
levels were not reported and the home data collection sheet was not returned. 
Posttest Results 
Improvement occurred in 6 of 9 areas of identified needs, and in 3 
three residual skill areas. Standard scores for locomotor skills increased 1 
point, standard scores for object control skills improved 3 points, and the 
Gross motor developmental quotient score improved 12 points. 
Skill Level Results. Skill levels were not reported. 
Areas Of Identified Need. Performance criteria improved for galloping, 
hopping, sliding, striking, ball bouncing, and catching. Catching skills 
developed the most with all 4 performance criteria showing improvement. 
Sliding (Horizontal movement) skills were next with three performance 
criteria categories showing improvement. Catching skills had two criteria 
performance categories showing improvement, with striking, and ball 
bouncing each improving in one category. Galloping skills digressed in one 
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performance criteria category when this subject was unable to achieve a brief 
period of time where both feet were off the ground on the posttest. 
Of the 13 criteria performance categories that improved, 11 occurred in 
areas of identified need. During the test for hopping skills, this subject was 
able to swing his nonsupport leg in a pendular fashion to produce force, and 
he was able to bend his arms at the elbows and swing them forward. During 
sliding or horizontal movement activities, he was able to turn his body 
sideways to his desired direction of movement. He was also able to step 
sideways followed by a slide of the trailing foot to a point next to his lead foot, 
and he maintained a short period of time when both feet were off the ground. 
Two handed striking skills improved because this subject 
demonstrated good hip and spine rotation. During stationary baH bouncing 
activities, he was able to contact the ball with one hand at about hip height. 
Improvement with catching skills was most dramatic. While preparing to 
catch a ball, he flexed his elbows and held his hands in front of his body. In 
addition, his arms properly extended in preparation for ball contact, he caught 
and controlled the ball with his hands only, and his elbows bent properly to 
absorb the force of the ball. 
Residual Skills. Performance criteria improved for running, leaping, 
and throwing. Subject E-2 improved his running ability by improving his 
reciprocal arm movement, and by bending his elbows properly. He improved 
his ability to take off with one foot and land on the opposite foot during 
leaping activities. In addition, he was able to rotate his hip and shoulders to a 
point where his nondorninant side faced an imaginary target while throwing 
a ball. 
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Table 2 
Test Results "TGMD" Subject E-2 
Locomotor Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 5 11 3 10 8 22 
Percentiles 0 <1 0 2 0 1 
Standard Scores 1 2 1 4 2 6 
(GMDQ) 46 58 
Summary 
Subject E-2 improved in 7 out of 9 of his areas of identified motor 
need, and he improved in 3 residual skill areas, with object control skills 
showing greater improvement. The parents (primarily the father) managed 
most aspects of the program. 
Some problems with data collection occurred for this family. Only six 
contacts via telephone between this family and the project assistant were 
completed, and data completion sheets were not returned as requested. In 
addition, data collection sheets were not returned. The mother attended the 
instructional training sessions because the father was out of town. Subject E-2 
did not attend the 2nd. posttest session. 
Although only 2 activity sessions were completed during the first four 
weeks of the intervention, the subject managed to sustain a consistent 
application of the program for the remaining 8 weeks to complete 30 activity 
sessions. The program implementation pattern that appeared to work best 
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for this family was one that addressed three skills each week. The student's 
posttest scores recorded improvement in 13 performance criteria, 6 for 
locomotor skills, and 7 for object control skills. 
The family appeared to work extremely hard to complete 30 activity 
sessions. The program appeared to work well when both parents were able to 
be at home to manage the daily needs of the family. The fact that the subject 
was able to complete 30 activity sessions under such adverse circumstances is 
most significant, and speaks well for the dedication and commitment of the 
parents. Noticeable improvement on posttest scores suggests that 
continuation of the program should produce additional improvement. 
Subject E-3 
Subject E-3 was a 9 year and 9 month old girl who presented with 
delayed gross motor development. Her pretest scores measured 3 standard 
deviations below the mean on the TGMD, making her eligible to participate 
in this study. Her results on the TGMD appear in Table 3. Data were collected 
for 32 home-based motor development activity sessions from April 16 
through July 9. This subject is home schooled by her parents. 
The family began the formal home activity program during week 1 and 
completed 32 activity sessions during the intervention. The activity program 
was administered in a uniform and consistent manner. 
This family met all requirements for record keeping and for 
communication with the project assistant. With the exception of weeks 10 
and 11 when this family was on a vacation, consultation calls were completed 
weekly. Data collection sheets were completed accurately and returned to the 
investigator as directed. When asked how well the program was working, the 
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parents's first response was "too much too soon," the next response was "very 
motivational." Responses for the last few weeks were consistently reported as 
"working well." 
Pretest Performance for Locomotor Skills 
Run. Subject E-3 ran by achieving a brief period of time when both feet 
were off the ground, and her foot placement was appropriate and effective. 
However, her non-support leg did not bend to a 90 degree angle, she did not 
run with her arms bent properly at the elbows, and her arms did not move in 
opposition to her legs. 
Gallop. Subject E-3 did not step forward with her lead foot folJowed by 
a step with her trailing foot in a consistent manner, and she was unable to 
achieve a brief period of time when both of her feet were off the ground. In 
addition, her arms were not bent appropriately and lifted to waist level, and 
she was not able to lead with both her right and left foot. 
Hop. Subject E-3 was not able to hop three times on her right or left 
foot. She was able to hop two times, yet was unable to hop with her 
nonsupport leg bent and carried behind her body. She was not able to swing 
her nonsupport leg in a pendular fashion to produce force, and she was not 
able to bend her arms at her elbows and swing them forward on takeoff. 
Leap. Subject E-3 did not take off with one foot and land on the other 
foot. She did achieve a period of time when both feet were off the ground 
longer than running, however, she did not reach forward with the arm that 
is opposite her lead foot. 
Horizontal Jump. Subject E-3 was able to flex both knees but did not 
extended her arms behind her body before jumping. During the jumping 
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motion, her arms extended forcefully outward rather than forward and 
slightly upward. Her arms did not reach full extension above her head. She 
did however, take off and land on two feet simultaneously. 
Skip. Subject E-3 did not skip with a rhythmical repetition of the step-
hop on alternate feet. The foot of her nonsupport leg was not carried near the 
surface during the hop phase, and her arms did not move alternately in 
opposition to her legs at about waist level. Her knee lift was over exaggerated 
and her arms moved at the same time as her legs. 
Slide. Subject E-3 moved laterally (side slide), with her body properly 
turned sideways to her desired direction of travet and she was able to 
properly step sideways followed by a slide of her trailing foot. However, she 
was unable to achieve a short period of time when both of her feet were off 
the floor. 
Pretest Performance for Object Control Skills 
Strike. Subject E-3's striking skills (baseball bat) were rudimentary. She 
was able to grip the bat properly, however, the non dominant side of her body 
did not face the tosser properly. Her feet were not parallel which caused her 
to faced the tosser, which in turn made completion of this activity difficult. 
As a result of poor positioning, she was not able to achieve proper hip and 
spine rotation, and she had difficulty transferring her weight by not stepping 
with her front foot. 
Ball Bounce. Subject E-3 had difficulty bouncing a ball. She 
understood the concept, but was not able to control the ball with one hand. 
She did not make contact with the ball with one hand at about hip height, 
and she was unable to push the ball with her fingers, but used a slapping 
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motion instead. Lastly, she was unable to consistently make the ball contact 
the floor in front of or to the outside of her foot on the side of the hand being 
used. 
Catch. Subject E-3 did not flex her elbows and did not hold her hands 
in front of her body when preparing to catch a ball. She did not extend her 
arms properly toward the ball, she did not catch the ball in her hands, and she 
did not effectively bend her elbows to absorb the force of the ball. 
Kick. Subject E-3 approached the ball with a rapid and continuous 
motion. However, during contact with the ball, her trunk was inclined 
forward instead of backward, and she was unable to demonstrate a proper 
follow through motion. She kicked the ball consistently with her left foot. 
Throw. Subject E-3's throwing skills were rudimentary and lacked 
power and fluidity. Her initiation (windup) or preparation phase was not 
developed. She did not step properly or demonstrate proper hip and 
shoulder rotation and weight transfer when she throws. 
Intervention Results 
Program Implementation Pattern. The following nine skills were 
identified as "areas of need:" Hopping, Leaping, Skipping, Sliding, Galloping, 
Ball Bouncing, Catching, Throwing, and Kicking. The program 
implementation pattern that emerged for this family was characterized by 
consistency, diversity, and creative modifications. Five to six skills were 
practiced each week. Initially this volume of work was overwhelming, but 
with early reports of success and enthusiasm, the pattern continued 
throughout the entire program. 
Obstacles. The parents reported several concerns and questions during 
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the first two weeks of the program. The parents initially commented that 30 
minutes was too long for each session, and they preferred to conduct more 
sessions for a shorter periods of time. They also viewed their lack of 
knowledge and lack of experience with formal motor skill instruction as the 
most significant obstacle, and they thought they had to cover each skill every 
session. Once the assessment report and recommendation sheet arrived, and 
once the consultation calls began, their confidence level improved, and they 
began to feel more familiar with the formality of the process. However, the 
multiple skill application pattern remained, with 5 to 6 skills being practiced 
each week. This pattern appeared to work well. 
The amount of travel away from home during the activity program 
was a concern. Although the program continued away from home, the 
quality of how the program was del ivery constituted most of this concern. A 
subject of greater concern was the purchase of a new puppy during week 9. 
The puppy required care and attention, which at first competed with the time 
required f<>r the activity program and other family needs. The puppy 
presented an initial concern, but did not appear to detract from the activity 
program. 
Modifications I Accommodations. Several accommodations were 
recommended by the project assistant. A balloon was used for one hand 
striking skills. A suspended ball was introduced for both striking and 
catching skills. Eventually, a batting tee was introduced for two hand striking 
skills. 
This family also initiated effective modifications. To improve leaping 
skills, pieces of slate were laid out on the lawn and used as destination spots. 
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At first the slate pieces were placed close to each other. Gradually, the slate 
pieces were moved farther apart to encourage longer strides. 
To improve throwing skills, Subject E-3 practiced throwing stones into 
the river, a familiar and enjoyable family activity . Both of these 
modifications were initiated under the guidelines of the activity program. 
Proper form, positioning, and body mechanics were observed and evaluated 
during these activities. 
Data Recording Behavior. This family met all data recording 
requirements. Consultation calls were accepted and completed for most 
weeks except when the family was out of town. Data collection sheets were 
completed and returned to the investigator as directed. 
Results 
Improvement occurred in 7 out of the 9 areas of identified need, with 
locomotor scores showing the most improvement. Locomotor raw scores 
improved on the posttest and again on the 2nd. posttest. Object control raw 
scores improved on the posttest, and were maintained during the 2nd. 
posttest. All test scores are displayed in table 3. 
Skill Level Results. Levels of skill fulfillment were recorded through 
week 5. This subject completed level 4 for striking, level 5 for kicking, level 5 
for skipping, level 3 for catching, level 1 for jumping, level 1 for hopping, 
level 3 for sliding, level 1 for galloping, and level 4 for catching. 
Areas Of Identified Need. As a result of the intervention, subject E-3 
improved in 16 areas of performance criteria. On the posttest her foot 
placement was not on or near the line during the running test causing her to 
loose credit for this criteria performance. Therefore, her overall score for 
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improved performance criteria is 15. 
Galloping skills developed the most with 3 performance criteria 
showing improvement. Skipping and Sliding (Horizontal movement) skills 
were next with 2 performance criteria categories showing improvement. 
Leaping, ball bouncing, catching, and throwing each improved in one 
category of performance criteria. 
Of the 15 criteria performance categories that improved, 11 occurred in 
areas of identified need. During the test for galloping, this subject was able to 
step forward with the lead foot followed by a step with her trailing foot to a 
position adjacent to or behind her lead foot. She also achieved a brief period 
of time when both feet were off the ground, and she was able to lead with her 
right and left foot. During the test for leaping she took off on one foot and 
landed on the opposite foot. During the test for skipping, she achieved a 
rhythmical repetition of the step-hop on alternate feet, and the foot of her 
nonsupport was carried near the surface on the hop phase of this activity. 
During the sliding or horizontal movement test, she achieved a short period 
of time when both feet where off the floor, and she was able to slide to the 
right and to the left. 
During the test for ball bouncing, Subject E-3 made contacted the ball 
with one hand at about hip height. She improved her ability to prepare to 
catch a ball by flexing her elbows and holding her hands in front of her body. 
Improvement in the overhand throw was demonstrated by properly rotating 
her hip and shoulder to a point where the nondominant side of her body 
faced an imaginary target. 
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Table 3 
Test Results "TGMD" Subject E-3 
Locomotor Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 6 16 17 2 7 7 
Percentiles 1 <1 1 0 <1 <1 
Standard Scores 1 2 3 1 2 2 
(GMDQ) 
8 23 
0 0 
2 4 
46 52 
24 
1 
5 
55 
Residual Skills. Performance criteria improved for running, jumping 
and two-hand striking skills. Although jumping and striking skills were not 
a priority, they were included in this activity program. As a result, subject E-3 
improved in all three areas. Her ability to move her arms in opposition to 
her legs during running improved. She was able to flex her knees and extend 
her arms behind her body, and extend her arms forcefully forward and 
upward, reaching full extension above her head, during her horizontal jump 
test. 
Subject E-3 also improved her score for the two-hand strike. She was 
able to turn the nondominant side of her body toward the tosser while 
keeping her feet parallel, and she demonstrated proper hip and spine 
rotation. 
Summary 
Subject E-3 was educated at home by her parents. The parents 
expressed great joy to have this program available to address their daughter's 
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motor development needs. The subject completed all phases of this program 
in an excellent manner. She improved in 8 out of 9 of her areas of identified 
motor need, and she improved in 2 residual skill areas. Her locomotion 
skills demonstrated significantly greater improvement than object control 
skills. Posttest scores reported improvement in 15 performance criteria, 10 for 
locomotor skills, and 5 for object control skills. Two weeks after the 
intervention ended, this subject maintained her level of object control 
development and improved her locomotion skills. 
The parents effectively managed all aspects of the program by 
communicating regularly with the project assistant and by maintaining 
accurate records. Both parents attended the instructional training sessions, 
and the subject completed all three assessment sessions. 
The activity program appeared to complement the "horne school" 
model of education utilized by this family. Unlike most of the other (E) 
group families who waited for the assessment reports and recommendation 
sheets to arrive and for the consultation calls to begin, this family initiated 
the activity program immediately and independently and completed 32 horne 
activity sessions. 
Nearly all areas of identified need (6 to 8 skills) were practiced each 
week. This comprehensive format was reported to be overwhelming at first, 
yet turned out to be the most effective pattern of program implementation for 
this family. Noticeable improvement on posttest scores and the ability by the 
subject to improve her level of fundamental motor skill development two 
weeks after the intervention suggests that continuation of the program 
should insure further improvement. 
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Subject E-4 
Subject E-4 was a 6 year and 9 month old girl who presented with 
delayed gross motor development. Her pretest scores measured 2 standard 
deviations below the mean on the TGMD, making her eligible to participate 
in this study. Her results on the TGMD appear in Table 4. Data were collected 
for 34 home-based motor development activity sessions from April 16 
through July 9. 
The family began the activity program immediately and completed 34 
activity sessions over the 12 week intervention period. Six skills were 
practiced the first two weeks prior to receiving the assessment report and 
recommendations sheet. Parents reported that the instructional manual 
helped them initiate the program while waiting for the assessment reports 
and recommendations sheets. The activity program was administered in a 
uniform and consistent manner. 
The family met all requirements for record keeping and for 
communication with the project assistant. Data collection sheets were 
completed accurately and returned to the investigator as directed. Comments 
written on the data collection sheet were consistently positive. For example, 
"Did really well throwing a bean bag," "right leg lead during galloping is 
stronger," "the program is great," "the program is working well, and the 
manual is great," "catching skills are getting better," "right leg is getting 
stronger during galloping," "right leg lead is better during galloping," "good 
job bouncing a ball," "(name of child) loves to kick." 
Pretest Performance for Locomotor Skills 
Run. Subject E-4 had a functional running gait that was close to being 
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fully mature. She achieved a brief period of time when both feet were off the 
ground, and her foot placement was appropriate and effective. Her non-
support leg did not consistently bend to a 90 degree angle. She ran with her 
arms bent properly at the elbows and moving in opposition to her legs. 
Gallop. Subject E-4 did not step forward with her lead foot followed by 
a step with her trailing foot in a consistent manner. However, she was able 
to achieve a brief period of time when both of her feet were off the ground. 
Her arms were not bent appropriately, they were not lifted to waist level, and 
she was not able to lead with both her right and left foot. 
Hop. Subject E-4 was able to hop three times on her right foot but not 
on her left foot. She was not able to hop with her nonsupport leg bent and 
carried behind her body, and her nonsupport leg did not swing in a pendular 
fashion to produce force. She was able to bend her arms at her elbows and 
swing them forward on takeoff. She used her arms effectively, however, she 
held her nonsupport knee too high and in front of her body. 
Leap. Subject E-4 leaped with functional ability. She ran with a 
continuous motion up to the object and took off with one foot, but was 
unable to land and balance independently with her opposite foot. She 
achieved a period of time when both feet were off the ground longer than 
running. However, she did not reach forward with the arm that is opposite 
her lead foot. 
Horizontal Jump. Subject E-4's prepatory jumping movement during 
horizontal jumping was not yet mature. She was able to flex both knees but 
did not fully extended her arms behind her body before jumping. Her arms 
did not extend forcefully upward and slightly upward, her arms did not reach 
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full extension above her head, and she did not bring her arms downward 
during the landing phase of the jump. She did however, take off and land on 
two feet simultaneously. 
Skip. Subject E-4 did not skip with a rhythmical repetition of the step-
hop on alternate feet. The foot of her nonsupport leg was not carried near the 
surface during the hop phase, and her arms did not move alternately in 
opposition to her legs at about waist level. 
Slide. Subject E-4's ability to move laterally (Slide) was in the 
rudimentary stage. This skill is very important for games of tag, or for 
dodging. Her body did not properly turned sideways to her desired direction 
of travel, and she was not able to step sideways fol1owed by a slide of her 
trailing foot. In addition, she was unable to achieve a short period of time 
when both of his feet are off the floor. 
Pretest Performance for Object Control Skills 
Striking. Subject E-4 was able to grip the bat properly. Her non 
dominant side of her body properly faced the tosser, and her feet were parallel 
which also placed her in proper position in relationship to the tosser. She 
was not able to achieve proper hip and back rotation, and she had difficulty 
transferring her weight by stepping with her front foot. 
Bounce. Subject E-4 had difficulty bouncing a ball. She understood the 
concept, but was not able to control the ball with one hand. She did not make 
contact with the ball with one hand at about hip height. In addition, she 
slapped at the ball rather than pushed the ball with her fingers. She did not 
consistently make the ball contact the floor in front of or to the outside of her 
foot on the side of the hand being used. In addition, she bent over at her 
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waist too far and was not able to establish a consistent bouncing motion. She 
was not able to control the direction of the ball. 
Catch. Subject E-4 did not prepare to catch a ball by flexing her elbows 
and holding her hands in front of her body is inconsistent manner. Her arms 
were stiff and not properly flexed. She did not extend her arms properly 
toward the ball. She did however, catch all of the balls thrown to her by using 
her hands only. Lastly, she did not effectively bend her elbows to absorb the 
force of the ball. 
Kick. During the kicking sub-test, Subject E-4 approached the ball with 
a rapid and continuous motion. During contact with the ball, her trunk was 
inclined forward instead of backward, and she was unable to demonstrate a 
mature follow through motion. She kicked the ball consistently with her 
right foot. 
Throw. Subject E-4's throwing skills were rudimentary and lacked 
power and fluidity. Her initiation (windup) or preparation phase for this skiJI 
was delayed. The windup requires a downward arc of the throwing arm. In 
addition, she did not step nor demonstrate proper hip and shoulder rotation 
and weight transfer. 
Intervention Results 
Program Implementation Pattern. This home activity program 
concentrated on the following "areas of need;" Hopping, Leaping, Skipping, 
Sliding, Galloping, Ball Bouncing, Catching, Throwing, and Kicking. This 
program is characterized by consistency, accurate record keeping and excellent 
communication. The program was maintained through a family vacations, 
and was not interrupted by inclement weather, school schedules. 
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For 8 of the 12 week intervention, this family worked on three skills 
each week. After the arrival of the assessment report and recommendation 
sheets, and after the start of the consultation calls, the project assistant 
recommended that 5 skills be practiced each week. After two week of this 
schedule (weeks 3 & 4), the volume of sessions was reduced to three per week. 
From week 5 through week 9 three skills were practiced each week. 
Indications of time constraints were noted for weeks 10-12, and the 3 
skills per week pattern was slightly altered. However, for the last three weeks 
8 skills were practiced during 8 activity sessions. 
Obstacles. During the two weeks that this family worked on 5 skills per 
week, the parents were concerned that they were attempting to accomplish 
too much. With the return to 3 skills per week, these concerns stopped. 
Subject E-4 found skipping to be very difficult. While on vacation, this 
subject refused to skip. However, when the program resumed at home, 
skipping was returned to the program. When the school year ended time 
constraints became a problem. Concerns with a lack of time to practice 
remained a concern throughout the last three weeks. However, the program 
ended with only one session missed during the final three weeks. 
Modifications I Accommodations. Subject E-4 appreciated straight 
lines to practice on. These lines worked well for all locomotor skills. In 
addition, a batting tee worked well for striking with an implement (bat) and 
for striking with one hand. Using a balloon worked well for improving 
striking skills. Throwing skills were improved by throwing stones into a 
pond. Stone throwing was also used for Subject E-3. Jumping skills were 
improved by having this subject jump down from a step, then jump down 
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from the sitting bench of a picnic table, then jump down from the top of the 
picnic table. The batting tee and balloon accommodations were made by the 
project assistant. However, using lines to move on, throwing stones into the 
pond, and jumping down from progressive heights were the parent's idea. 
Indications of improved observation skills by the parents evolved as 
horne-made accommodations were invented. For example, when Subject E-4 
had difficulty side sliding, lines were added to assist with directionality. 
When the parents observed that their daughter was having difficulty 
hopping on her left foot, they held her hand for assistance. In addition, when 
Subject E-4 discovered that her throwing skills had improved, her parents 
suggested that she throw stones into a neighboring pond to see how far she 
could throw. During the stone throwing activities, all formal applications 
from the instructional manual were applied. The fact that this subject could 
throw a stone further and see the splash was immediate feedback and a very 
motivational activity. 
Subject E-4 enjoyed kicking activities. When a difficult activity like 
skipping was combined with and enjoyable activity like kicking, skipping 
practice improved. These parents used a modification they learned at the 
formal training and used it well. 
Data Recording Behavior. This family met all data recording and 
communication requirements well. Consultation calls were accepted and 
completed each week. When this family was in England on vacation they 
communicated by E-mail with both the project assistant and this investigator. 
Posttest Results 
Progress was remarkable for this subject: All test scores are displayed in 
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Table 4. Improvement occurred in 7 out of the 9 areas of identified need, with 
locomotor scores showing the most improvement. Locomotor scores 
improved from pretest to posttest and again with the 2nd. posttest. Object 
control scores also improved from the pretest to the posttest, and again with 
the 2nd. posttest. Standard scores, percentile scores, and gross motor 
developmental quotient scores all improved in the same pattern as the raw 
scores. 2nd. posttest scores for Subject E-4 placed her in the 50th. percentile for 
fundamental motor skill development, and indicated that she had a gross 
motor developmental quotient score of 100 which is the average score for the 
TGMD. 
Skill Level Results. Completion of all skill levels were recorded and 
presented for analysis. This subject completed level 2 for hopping, level 2 for 
leaping, level 3 for side sliding, level 4 for galloping, level 2 for ball bouncing, 
level 5 for catching, level 2 for throwing, and level 2 for kicking. 
Areas Of Identified Need. As a result of the intervention Subject E-4 
improved in 16 individual performance criteria. Her total gain is indicated as 
15 on the posttest because she lost a point when she failed to catch and control 
a thrown ball with her hands only. 
Side sliding skills and ball bouncing skills developed the most with 
improvement in 4 areas of criteria performance. Throwing skills improved 
in two areas of criteria performance, with hoping, leaping, galloping, and 
catching, each improving by one. 
Of the 16 criteria performance categories that improved, 14 of them 
improved in the areas of identified need. The following locomotor skills 
identified as an area of need showed improvement. Galloping skills 
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improved because this subject was able to step forward with her lead foot 
followed by a step with her trailing foot to a position adjacent to her lead foot. 
Hopping skills improved because she was able to bend her nonsupport leg 
and carry her foot on that leg in back of her body. Her leaping skills improved 
because she was able to take off on one foot and land on the opposite foot. 
Side sliding skills improved greatly because she was able to turn her body 
sideways to her desired direction of travel, she was able to step sideways 
followed by a slide of her trailing foot to a point next to her lead foot, she 
achieved a short period of time when both of her feet were off the ground, 
and she was able to slide to her right and to her left. 
Table 4 
Test Results "TGMD" Subject E-4 
Locomotor Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 7 15 21 4 11 14 11 26 35 
Percentiles 1 5 50 5 25 50 2 9 50 
Standard Scores 3 5 10 6 8 10 9 13 20 
(GMDQ) 67 79 100 
The following object control skills identified as an area of need showed 
improvement. Subject E-4' s ball bouncing skills improved because she 
contacted the ball with one had at hip height, she pushed the ball with her 
finger tips as opposed to slapping, and when she bounced the ball it made 
contact with the floor in front of her foot on the side of the hand being used. 
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She improved her catching skills by bending her elbows and holding her 
hands in front of her body in preparation of the ball, and she extended her 
arms in preparation for ball contact. Her overhand throwing skills improved 
because she was able to rotate her hip and shoulder to a point where her 
nondominant side of her body faced the tosser, and her weight was 
transferred by stepping with the foot opposite her throwing hand. 
Residual Skills. Performance criteria improved for horizontal 
jumping and for two-hand striking skills. Although jumping and striking 
skills were not indicated as "areas of need," they were included in the 
program, but practiced only one time each. Jumping skills improved because 
Subject E-4 was able to bend both knees and extend her arms behind her body 
in preparation of a jump. Her two-hand striking skills improved because she 
was able to achieve proper hip and spine rotation. 
Summary 
Subject E-4 was able to meet weekly criteria throughout the study and 
reached a significantly high level of fundamental motor skill development. 
This family initiated the home activity program during week 1 of the 
intervention and sustained a consistent application of the program 
throughout the 12 weeks. This student improved in 7 of 9 areas of identified 
motor needs, and improved in one residual skill area. Posttest scores 
recorded improvement in 8 criteria performance for locomotor skills and 7 
criteria performance in object control skills. Two weeks after the termination 
of the formal intervention program, the subject improved 6 additional 
criteria in locomotor skills, and improved 3 additional criteria performance 
in object control skills on the 2nd. posttest. Subject E-4 achieved all three of 
105 
her the goals, and 10 of her 12 objectives on her personalized assessment 
report. Ultimately, she reached the 50th. percentile for total gross motor 
development, and achieved a Gross Motor Developmental Quotient of 100, 
directly on the mean for the TGMD. 
The parents (primarily the mother) effectively managed all aspect of 
the program and were meticulous in the recording of data. The mother 
attended the instructional training sessions and the subject completed all 
three assessment sessions. Ten contacts (8 local telephone calls and 2 E-Mails 
from England) were made during the intervention, and data collection sheets 
were returned as requested. 
Focusing on three skills each week appeared to be the most effective 
pattern of program implementation for the family. Noticeable improvement 
on posttest scores and the ability by this subject to dramatically improve her 
level of fundamental motor skill development two weeks after the 
intervention suggests that a continuation of the program should insure 
further improvement. The fact that this subject achieved test scores on the 
TGMD in the average range is most significant. 
Subject E-5 
Subject E-5 was a 6 year and 7 month old boy who presented with 
delayed gross motor development. His pretest scores measured 2 standard 
deviations below the mean on the TGMD, making him eligible to participate 
in this study. His results on the TGMD appear in Table 5. Data were collected 
for 22 home-based motor development activity sessions from April 16 
through July 9. Data from his home activity program was not included in the 
statistical analysis of the study because he did not complete the minimum 
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number of home activity sessions. His assessment results are presented in 
Appendix (I) for further discussion and analysis. 
Table 5 
Test Results "TGMD " Subject E-5 
Locomotor Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 4 10 7 4 7 7 8 17 14 
Percentiles 0 2 1 5 25 25 1 5 5 
Standard Scores 1 4 3 5 8 8 6 12 11 
(GMDQ) 58 76 73 
Subject E-6 
Subject E-6 was a 9 year and 6 month old boy who presented with 
delayed gross motor development. His pretest scores measured 1.5 standard 
deviations below the mean on the TGMD, making him eligible to participate 
in this study. His results on the TGMD appear in Table 6. Data were collected 
for 30 home-based motor development activity sessions from April 16 
through July 9. 
This family began the formal activi ty program during week three of the 
intervention. These parents reported that the instructional manual was "too 
involved," and it was difficult to evaluate their son's level of motor 
development. The arrival of the assessment report and the recommendation 
sheets, and the beginning of the consultation calls marked the onset of the 
formal program. Therefore, weeks 1 & 2 produced no activity sessions. The 
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subject proceeded to average 3 sessions per week for the remaining 10 weeks 
for a total of 30 sessions. 
In addition to the initial concerns, the parents stated that 30 minute 
activity sessions were too long. Baseball practice and homework were also 
identified as obstacles during weeks 3 and 4. 
The family's project assistant was also the subject's regular and adapted 
physical education teacher. During weeks 4 through 9, weekly consultation 
meetings were held at the subject's school. Weeks 10 through 12 were 
evaluated with one consultation meeting at the posttest assessment session. 
Subject E-6 was one of the older subjects in the study, and he had the 
highest pretest scores of all the (E) group subjects. As a result, he had the 
fewest areas of identified need. Despite the delayed start and the initial 
concerns, the family performed well throughout the intervention and subject 
E-6 made noticeable improvement as a result of the activity program. 
Pretest Performance for Locomotor Skills 
Run. Subject E-6 achieved a brief period of time when both feet are off 
the ground, his foot placement was near the running line, and his arms were 
bent properly at the elbows and moved in opposition to his leg movement. 
His non-support leg properly bent to a 90 degree angle demonstrating 
adequate running power and speed. 
Gallop. Subject E-6 stepped forward with his lead foot followed by a 
step with his trailing foot in a consistent manner. He was able to achieve a 
brief period when both of his feet were off the ground, however, his arms 
were not bent at the elbows and lifted to waist level. He was able to lead with 
both his right and left foot when galloping. 
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Hop. Subject E-6 hopped well on his right foot, yet had difficulty 
consistently maintaining his balance on his left foot. The foot of his 
nonsupport leg was bent and carried properly in back of his body. Although 
Subject E-6 had some difficulty hopping on his left foot, he did receive credit 
with being able to hop on both feet. However, he did not properly swing his 
nonsupport leg in a pendular fashion to produce force, and his arms were not 
bent at the elbows and did not swing forward on takeoff. 
Leap. Subject E-6 leaped well and was very close to scoring full credit 
for this activity. He was able to take off on one foot and land on the opposite 
foot, and he achieved a period of time when both feet were off the ground 
longer than when he was running. However, he did not reach forward with 
his arm that is opposite his lead foot. 
Horizontal Jump. Subject E-6's horizontal jumping skills appeared to 
be strong, however, as he rushed through the activity he lost much of the 
quality of the movement. He flexed his knees well but did not extend his 
arms behind his body. During the jumping motion, his arms were not 
involved with providing force for the jump, and his arms did not reach full 
extension above his head. He did however, take off and land on two feet 
simultaneously. 
Skip. Subject E-6 used a galloping motion and presented with long and 
awkward steps when attempting to skip. He did not demonstrate a 
rhythmical repetition of the step-hop on alternate feet, and the foot of his 
nonsupport leg was not carried near the surface during the hop segment of 
this skill. However, his arms moved appropriately in an alternate fashion in 
opposition to his legs while at waist level. 
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Slide. Subject E-6' s ability to move laterally (Slide) was nearly mature. 
He moved well to his left, but had difficulty moving to his right. When he 
slides to his left his body turns sideways to the desired direction of travel, and 
he steps sideways followed by a slide of the trailing foot to a point next to his 
lead foot. He did not earn credit for being able to slide in both directions 
because when he moved to his right his body did not turn sideways. 
Pretest Performance for Object Control Skills 
Strike. Subject E-6's striking skills (baseball bat) are good. His non 
dominant side of his body faced the tosser, and he demonstrated good hip and 
spine rotation. However, he did not demonstrate a clear step with his front 
foot. 
Ball Bounce. Subject E-6 demonstrated that he understood the concept 
of bouncing a ball, however, he had difficulty completing the task. He 
slapped at the ball with his right hand, as opposed to pushing the ball with his 
finger tips. He assumed a bent over posture, and was unable to have the ball 
make contact consistently with the floor in front of (or to the outside of) the 
foot on the side of his hand being used. He attempted to bounce the ball with 
his right hand. 
Catch. Subject E-6's demonstrated a good preparation phase by flexing 
his elbows and holding his hands in front of his body. When a ball was 
thrown to him, he extended his arms properly toward the ball. He caught two 
out of three balls thrown to him by using his hands only. However, he did 
not bend his elbows properly to absorb the force of the ball. 
Kick. Subject E-6 approached the ball well with a rapid and continuous 
motion, but once at the ball he hesitated slightly before kicking. When he 
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connected with the ball, his trunk was not inclined backward enough to 
receive full credit for this performance criteria. One of the criteria that 
defines a mature kicking style is a forward swing of the arm opposite the 
kicking leg upon contact with the ball. He did not fully achieve this criteria. 
However, he was able to demonstrate a mature follow through motion by 
hopping on his non kicking foot after contact with the ball. Subject E-6 
kicked the ball consistently with his right foot. 
Throw. Throwing skills are Subject E-6's strongest object control skill. 
He demonstrated proper rotation of his hip and shoulder to a point where his 
dominant side faced his target. He also transferred his weight properly by 
stepping with the foot opposite his throwing hand. He did not demonstrate a 
mature initiation (windup) or preparation phase of throwing skill, but he did 
demonstrate a mature follow follow-through motion where his throwing 
arm moved beyond the release of the ball in a diagonal motion across his 
body toward the side opposite the throwing arm. 
Intervention Results 
Program Implementation Pattern. Hopping, Jumping, Skipping, and 
Ball Bouncing were identified as "areas of need." This family focused 
primarily on these priority skills with the addition of several session of 
catching activities. The program implementation program for this family is 
characterized as consistent and focused once it got started. This family took 
advantage of the Summer vacation schedule during weeks 10-12 to make up 
extra activity sessions in order to meet the 30 session minimum. 
The face to face weekly meetings between the parent and the project 
assistant provided an excellent communication mechanism and may have 
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been the reason this family was able to complete the minimum number of 
activity session following the slow start to the program. This 
communication format appeared to have many advantages, including the 
integration of school and home. 
Obstacles. The parents reported concerns during week 3 when the 
formal program was initiated. The complexity of the instruction manual, 
how to assess their son's level of motor skill, and how to fit the program in 
around baseball practice and homework assignments were listed as obstacles. 
In addition, these parents thought that 30 minute activity sessions were too 
long. They mentioned that he would begin to act silly after 20 minutes of 
work, which was a sign of fatigue. When asked how well the program was 
working, this family's response for weeks 4-12 was either "OK," or "Good." 
Modifications I Accommodations. Several activity sessions centered 
around soccer games with neighborhood children. During these activity 
session formal instruction techniques were implemented without the formal 
curriculum activities. 
Suggestions from the project assistant included; 1. utilizing a hand 
over hand technique for teaching ball bouncing, 2. bounce, catch, and pass the 
ball using one hand, and 3. jumping down from steps to teach jumping skills. 
Data Recording Behavior. No data was available for weeks 1 & 2. 
However, due to the meeting format for data collection during weeks 3-9, data 
recording results were complete and comprehensive. When the consultation 
meetings ended after week 9, data collection stopped until these parents met 
with their project assistant at the posttest session. At this meeting data was 
recorded for weeks 10-12. 
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Posttest Results 
Subject E-6 had the highest score on the pretest of all the Experimental 
Group subjects. He improved in all 5 of his identified areas of need. He 
improved in 10 performance criteria categories, with eight of these categories 
belonging to his areas of need. He improved in both locomotor and object 
control skills on the posttest. Due to a conflict with his family's vacation 
plans he did not participate in the 2nd. posttest. 
Skill Level Results. No skill levels were reported. 
Areas Of Identified Need. Subject E-6 improved in 10 performance 
criteria categories. His total score improved from 26 on the pretest to 36 on 
the posttest. This subject did not attend the 2nd. posttest session. Of the 10 
criteria performance categories improved, 8 occurred with skills identified as 
areas of need. Skipping skills improved in 3 performance categories. 
Horizontal jump and stationary bounce improved in two performance 
categories, with hopping skill improving in one category. 
Table 6 
Test Results "TGMD" Subject E-6 
Locomotor Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 15 22 
Percentiles 1 25 
Standard Scores 3 8 
(GMOQ) 
11 14 
5 25 
5 8 
26 36 
1 25 
8 16 
64 88 
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The following locomotion skills identified as areas of need improved. 
Hopping skills improved because this subject was able to bend his elbows and 
swing his arms forward on takeoff. Horizontal jumping skills improved 
because he was able to flex both knees and extend his arms behind his body 
while preparing to jump. When he jumped, his arms extended forcefully 
forward and upward, reaching full extension above his head. His skipping 
skills improved because he established a rhythmical repetition of the step-hop 
on alternate feet. He also carried the foot on his nonsupport near the surface, 
and alternately moved his arms at waist level in opposition to legs. 
The foJlowing object control skills identified as areas of need 
improved. Stationary ball bouncing skills improved because this subject 
pushed the ball with his fingers as opposed to slapping at the ball. He also 
made ball contact with the floor in front of his foot on the side of the hand 
being used to bounce the ball. 
Residual Skills. Improvement was recorded for side sliding (lateral 
movement) and two-hand striking skills. Subject E-6's side sliding skills 
improved because he was able to slide to his right and to his left. His two-
hand striking skills improved because he was able to transfer his weight by 
stepping with his front foot. 
Summary 
Subject E-6 completed 30 activity sessions to meet the minimum 
requirement. He improved in 4 out of 4 of his areas of identified motor need, 
and he improved in 2 residual skill areas, with locomotor skills showing the 
greatest improvement. Posttest scores reported improvement in 10 
performance criteria, 7 for locomotor skills and 3 for object control skills. The 
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parents (primarily the mother) managed most aspects of the activity program 
well. Communication appeared to be the key to the success of this program. 
Each week, beginning with week 3 and extending through week 10, this 
mother consulted in person with the project assistant at the subject's school. 
Data was recorded accurately at each weekly consultation meeting. Therefore, 
data collection sheets from the parents were not necessary. The mother 
attended the instructional training sessions. The subject did not attend the 
2nd. posttest session. 
Following the slow start to the program the subject completed an 
average of 3 activity sessions each week for 10 consecutive weeks. Weekly 
activity sessions consisted of 3 or 4 motor skills identified as "areas of need." 
Occasionally, "favorite skills" such as striking (baseball) and catching were 
inserted into the activity sessions. This pattern of program implementation 
appeared to work well for the family. That this subject scored in the average 
range for the TGMD is most significant. 
Subject E-7 
Subject E-7 was a 6 year and 11 month old girl who presented with 
delayed gross motor development. Her pretest scores measured 3 standard 
deviations below the mean on the TGMD, making her eligible to participate 
in this study. Her results on the TGMD appear in Table 7. Data were 
collected for 22 home-based motor development activity sessions from April 
16 through July 9. 
Subject E-7's data was not included in the statistical analysis because she 
did not complete the minimum number of home activity sessions. Her 
assessment results are presented in Appendix (I) for further discussion and 
analysis. 
Table 7 
Test Results "TGMD " Subject E-7 
Locomotor 
115 
Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 5 
Percentiles <1 
Standard Scores 2 
(GMDQ) 
10 11 
1 2 
3 4 
3 4 
1 <1 
3 2 
Subject E-8 
8 
9 
6 
8 14 
1 1 
5 5 
55 55 
19 
2 
10 
70 
Subject E-8 was a 9 year and 5 month old girl who presented with 
delayed gross motor development. She was the only subject in the study who 
had a diagnosis of Mosaic Down syndrome. All of the other subjects had a 
diagnosis of Trisomy 21 Down syndrome. Her pretest scores measured 2 
standard deviations below the mean on the TGMD, making her eligible to 
participate in this study. Her results on the TGMD appear in Table 8. Data 
were collected for 30 home-based motor development activity sessions from 
April 16 through July 9. 
The family began the formal activity program during week 2 of the 
intervention. Without the assessment report and the recommendation 
sheets, and without communication with the project assistant there was 
confusion around "what to do." Therefore, weeks 1 & 2 produced only one 
activity session. This family completed 29 sessions over the remaining 10 
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activity session. This family completed 29 sessions over the remaining 10 
weeks of the intervention to achieve a total of 30 sessions. This entire activity 
program was crafted directly from the instructional manual. Record keeping 
was detailed and methodical, and all skill levels were recorded, including the 
amount of time spent on each activity. 
Included with each Skill Level activity sheet in the instructional 
manual is a section labeled "Progress." This section lists in sequential order 4 
to 6 criteria of the featured skill. Small boxes are provided beside each skill 
component to check-off when the criteria is successfully completed. Parents 
were encouraged to check each criteria when it was accomplished . This 
family was unique in the way they utilized this feature. 
Pretest Performance for Locomotor Skills 
Run. Subject E-8 presented with a functional and mature running gait. 
She achieved a brief period of time when both feet are off the ground, and her 
foot placement was appropriate and effective. Her non-support leg bent to a 
90 degree angle. By bending her nonsupport leg to a 90 degree angle, she 
generated full force and power with each stride. Subject E-8 also ran with her 
arms bent properly at the elbows and moving in opposition to her legs. She 
received the maximum number of points for this skill. 
Gallop. Subject E-8 had difficulty galloping. She was able to achieve a 
brief period of time when both of her feet are off the ground. However, she 
did not step forward with her lead foot followed by a step with the trailing 
foot to a position adjacent to or behind the lead foot. It was difficult for her to 
establish the rhythm that defines a mature galloping motion. Her arms were 
neither bent appropriately nor lifted to waist level. Further, she was not able 
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to lead with both her right and left foot. Subject E-8's left leg is clearly her 
dominant leg. 
Hop. Hopping was a challenge for Subject E-8. She hoped best on her 
left foot, however, she was not able to hop with her nonsupport leg bent and 
carried behind her body and her nonsupport leg did not swing in a pendular 
fashion to produce force. She was also unable to bend her arms at her elbows 
and swing them forward on takeoff. 
Leap. Subject E-8 leaps with functional ability. She ran with a 
continuous motion up to the object and took off with one foot and landed 
appropriately on the opposite foot. She achieved a period of time when both 
feet are off the ground longer than running. However, while being tested for 
leaping skill, Subject E-8 did not reach forward with her arm that is opposite 
her lead foot. Improved leaping activities will help Subject E-8 improve her 
performance in activities like dance, gymnastics, track and field events, and 
all locomotion skills in general. 
Horizontal Jump. Her prepatory jumping movement was appropriate, 
and she was able to flex both knees and extended her arms behind her body 
before jumping. During the jumping motion, her arms extended forcefully 
in an outward direction rather than forward and upward. Her arms did not 
reach full extension above her head. She did however, take off and land on 
two feet simultaneously. Lastly, she did not bring her arms downward during 
the landing phase of her jumping assessment. 
Skip. Subject E-8's ability to skip is at the elementary stage of 
development. She was unable to skip with a rhythmical repetition of the 
step-hop on alternate feet. The foot of her nonsupport leg was not carried 
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near the surface during the hop phase, and her arms did not move alternately 
in opposition to her legs at about waist level. 
Slide. Subject E-8's ability to move laterally (Side Slide) is nearly at a 
mature stage of development. When she attempted to move laterally, her 
body was properly turned sideways to her desired direction of travel, and she 
was able to step sideways followed by a slide of her trailing foot. However, 
she was unable to achieve a short period of time when both of her feet were 
off the floor. Subject E-8 slides best to her left. 
Pretest Performance for Object Control Skills 
Strike. Subject E-8's striking skills (baseball bat) were at an elementary 
stage of development. She was able to grip the bat properly with the non 
dominant side of her body properly facing the tosser. Her feet were parallel, 
yet she was not able to achieve proper hip and back rotation. She was able, 
however, to transfer her weight by stepping with her front foot. Subject E-8 is 
very close to achieving a mature stage of striking skills. 
Ball Bounce. Subject E-8's ability to bounce a ball was at a mature stage 
of development. She made contact with the ball with one hand at about hip 
height. She was able to push the ball with her finger as opposed to slapping, 
and was able to consistently have the ball contact the floor in front of or to the 
outside of her foot on the side of the hand being used. She received full credit 
for achieving all the criteria for ball bouncing. 
Catch. Subject E-8's catching skills were at an elementary stage of 
development. She prepared to catch the ball by properly flexing her elbows 
and by properly holding her hands in front of her body. However, she did not 
extend her arms properly toward the ball. She consistently caught and 
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controlled the ball with her hands, and she effectively bent her elbows to 
absorb the force of the ball. 
Kick. Subject E-8 approached the ball with a rapid and continuous 
motion. However, during contact with the ball, her trunk was inclined 
forward instead of backward, and her arm opposite her kicking leg did not 
swing forward. Similarly, she did not demonstrate a proper follow through 
motion. 
Throw. Subject E-8's throwing skills were at an elementary stage of 
development. The initiation (windup) or preparation phase of her throwing 
skills were not developed. However, she demonstrated good weight transfer 
by stepping forward with the foot opposite her throwing hand. She did not 
demonstrate proper hip and shoulder rotation when throwing, and she did 
not demonstrate a mature follow through motion beyond the release of the 
ball and diagonally across the body toward the side opposite the throwing 
hand. 
Intervention Results 
Program Implementation Pattern. The focus of this program was 
evenly distributed among 10 fundamental motor skills. The areas of 
identified need were hopping, skipping, galloping, throwing, and kicking. 
This program included catching, leaping, jumping, striking and running 
skills. During weeks three through nine, 4 to 5 skills were practiced each 
week. 
During weeks 10 through 12, one to two skills were practiced each 
week. The focus of this time frame was on skills identified as areas of need. 
During week 10 two sessions were completed and the sessions were devoted 
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to throwing, skipping and kicking. During week eleven three activity sessions 
were completed and the sessions were devoted soly to hopping. The program 
ended with a week 12 devoted to this subjects area of greatest strength, 
namely running. Twenty minutes were devoted to each of 6 skill levels for 
running. Table 8 demonstrates the progress that resulted from this program 
implementation pattern. 
Obstacles. Parents reported concerns during weeks 1 & 2 when reports 
and consultation calls were pending. These parents also reported concerns 
when they attempted to improve their daughter's hip and spine rotation 
skills. Hip and spine rotation is essential to fundamental movement skills, 
especially during throwing and striking skills when the torso area rotates. 
Hip and spine rotation was identified as an area of need for Subject E-8, 
however, these parents did not know how to effectively observe and interpret 
these skills. 
Concerns during weeks 1 & 2 were rectified with the arrival of the 
reports and the onset of the consultation calls. Questions surrounding hip 
and spine rotation was rectified with a verbal explanation and 
implementation of the "ball exchange drill." 
Modifications I Accommodations. The ball exchange drill was 
suggested by the project assistant to improve hip and spine rotation. The drill 
requires two people to stand back to back. One person holds a ball with two 
hands and turns to one side and hands the ball to the other person. One 
person rotates their torso and extends their arms to deliver the ball, while the 
other person rotates their torso and extends their arms to receive the ball. 
Two modifications were implemented for skipping: 1. Subject E-8 was 
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told to hold her hands in front of her body and hit her hands with her knees 
when she skipped, 2. Subject E-8 was told to bring her knee to her bel1y button 
when she skipped. These modifications helped this subject create greater 
forward thrust when she skipped. 
Data Recording Behavior. Data recording was detailed, sequential, and 
exhaustive. Data collection sheets included all information requested, plus 
additional information on amount of time spent on each skill. Data 
collections sheets were returned to the investigator as directed. Consultation 
calls were completed weekly during weeks 3-9. A direct meeting between this 
family and the project assistant at the posttest session was used to record data 
for weeks 10-12. 
Posttest ResuJts 
Subject E-8 improved in all 5 areas of identified need. She was one of 
three subjects to achieve scores in the average range (see table 8). Her gross 
motor developmental quotient (GMDQ) scores improved from the (Poor) 
category to one point into the (Average) category for the posttest. Her GMDQ 
scores jumped to the mean score of 100 for the TGMD during the 2nd. 
posttest. This student achieved the 50th. percentile for gross motor 
development during the 2nd. posttest. 
Skill Level Results. Level attainment was completed and recorded in 
10 skill areas. Subject E-8 completed level 6 for running, level 4 for 
galloping/ sliding, level 3 for hopping, level 6 for horizontal jump, and level 
1 for skipping. For object control skills, Subject E-8 completed level 5 for 
striking, level 5 for catching, level 5 for kicking, and level 6 for throwing. 
Please see Appendix (P) for a review of all skill levels. 
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Areas Of Identified Need. Subject E-8 improved in 17 performance 
criteria categories during the posttest. Thirteen of these categories occurred in 
areas of identified need. 
Table 8 
Test Results "TGMD " Subject E-8 
Locomotor Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 1 1 22 22 1 1 16 18 22 38 40 
Percentiles <1 25 25 5 37 75 1 25 50 
Standard Scores 2 8 8 5 9 12 7 17 20 
(GMDQ) 61 91 100 
Subject E-8 improved her galloping skills by improving her ability to 
step forward with her lead foot followed by a step with her trailing foot to a 
position adjacent to or behind her lead foot. She was also able to lead with 
her right and left foot while galloping. Hopping skills improved in all four 
performance categories. Her nonsupport leg was properly bent, and her 
nonsupport foot was carried in back of her body during hopping. Also, she 
swung her nonsupport leg in a pendular fashion to produce force, her arms 
were bent at the elbows and swung forward on takeoff, and she was able to 
hop on both her right and left foot. During her skipping test, she was able to 
establish a rhythmical repetition of the step-hop on alternate feet, and her 
foot of her nonsupport leg was carried near the surface during the hop 
component of skill. 
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Subject E-8 improved her kicking skills with a rapid approach to the 
ball, and by improving her follow-through motion by hopping on her 
nonkicking foot. She improved her throwing skills by improving the 
downward arc of her throwing arm during the windup motion and by 
rotating her hip and shoulder to a point where the nondominant side of her 
body faced the target. She was also able to follow-through on her throw to a 
point beyond ball release diagonally across her body and toward her side 
opposite her throwing arm. 
Residual Skills. Performance criteria for several fundamental motor 
skills outside of Subject E-8's areas of identified need improved following the 
intervention. Her horizontal jumping skills improved because she was able 
to extend her arms forcefully forward and upward, reaching full extension 
above her head. She improved her sliding (lateral movement) skills by 
establishing a short period of time when both of her feet were off the ground, 
and she was able to slide to her right and to her left. She improved her two-
hand striking skills by improving her hip and spine rotation. This subject 
lost a point on the posttest for not catching a thrown ball with her hands only. 
She was able to recover this point on the 2nd. posttest. 
Summary 
The family initiated the home activity program during week 2 of the 
intervention and sustained a consistent application of the program 
throughout the last 10 weeks. Subject E-8 improved in 5 of 5 areas of 
identified motor needs, and improved in 1 residual skill area. Posttest scores 
recorded improvement in 17 performance criteria, 12 for locomotor skills and 
5 for object control skills. 
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The subject maintained her posttest score for locomotor skills, and 
improved 2 additional performance criteria in object control skills on the 2nd. 
posttest. Subject E-8 achieved all three of her the goals, and 10 of her 13 
objectives on her personalized assessment report. Ultimately, she reached the 
50th. percentile for total gross motor development, and achieved a Gross 
Motor Developmental Quotient of 100, directly on the mean for the TGMD. 
The parents (primarily the mother) effectively managed all aspect of 
the program and were meticulous in the recording of data. Both parents 
attended the instructional training sessions and Subject E-8 completed all 
three assessment sessions. Nine contacts (8 local telephone calls and one 
direct meeting) were made during the intervention, and data collection sheets 
were returned as requested. Strict adherence to the instructional manual 
curriculum, and strict adherence to all directions were evident throughout 
this program. 
Focusing on 3 or 4 skills each week appeared to be the most effective 
pattern of program implementation for this family. Noticeable improvement 
on posttest scores and the ability by the subject to improve her level of 
fundamental motor skill development two weeks after the intervention 
suggests that a continuation of the program should produce further 
improvement. The fact that this subject achieved test scores on the TGMD in 
the average range is most significant. 
Subject E-9 
Subject E-9 was a 7 year and 3 month old boy who presented with 
delayed gross motor development. His pretest scores measured 3 standard 
deviations below the mean on the TGMD, making him eligible to participate 
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in this study. His results on the TGMD appear in Table 9. Data were collected 
for 35 home-based motor development activity sessions from April 16 
through July 9. 
The family preferred to wait for the reports and consultation calls to 
arrive on week 3 before initiating the formal activity program. Although the 
father was responsible for speaking to the project assistant, and implementing 
the activity program, the mother was the one who attended the instructional 
training sessions. 
In addition to the delays that occurred during weeks 1 & 2, week 8 was 
the only time when 3 or more activity sessions were not completed. During 
weeks 3-12, the family averaged over 4 activity sessions per week. During 
weeks 3-7, the family practiced 4 to 5 skills each week. During weeks 8- 12, 
this family practiced two skills each week. There was no explanation for the 
change in this pattern of program implementation. 
Pretest Performance for Locomotor Skills 
Run. Subject E-9 achieved a brief period of time when both feet were 
off the ground, and his foot placement was near the running line. His 
running gait, however, appeared to to be heavy and labored. His arms were 
not bent properly at the elbows and his arms did not move in opposition to 
his leg movement. Similarly, his non-support leg did not bend to a 90 degree 
angle during his running test. 
Gallop. Subject E-9 did not step forward with his lead foot followed by 
a step with his trailing foot in a consistent manner. However, he was able to 
achieve a brief period of time when both of his feet were off the ground. His 
arms were not bent at the elbows and lifted to waist level, and he was not able 
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to lead with both his r ight and left foot. 
Hop. Subject E-9's hopping skills were rudimentary. He was unable to 
hop independently with his nonsupport leg bent and carried behind his body, 
and he was unable to hop with his nonsupport leg swinging in a pendular 
fashion to produce power. Lastly, he was unable to bend his arms at his 
elbows and swing them forward on takeoff during his hopping test, and he 
was unable to hop on both his right and left foot. 
Leap. Subject E-9 was not able to leap with functional form. He did not 
take off with one foot and land on his opposite foot, and he was not able to 
achieve a period of time when both feet were off the ground longer than 
running. When Subject E-9 leaped during his pretest, he did not reach 
forward with the arm that is opposite his lead foot. 
Horizontal Jump. Subject E-9's prepatory jumping movement was 
immature. This motion includes flexion of both knees with arms extended 
behind his body. His arms were not involved with providing force for the 
jump, and his arms did not reach full extension above his head. Subject E-9 
did however, take off and land on two feet simultaneously, but was unable to 
bring his arms downward during the landing phase of his jump. 
Skip. Subject E-9 did not establish a rhythmical repetition of the step-
hop on alternate feet, and the foot of his nonsupport leg was not carried near 
the surface during this sub-test. His arms were not held at waist level and did 
not alternately move in opposition to his legs. 
Slide. Subject E-9's did not turn sideways to his desired direction of 
travel, and he was unable to step sideways followed by a slide of his trailing 
foot. In addition, when Subject E-9 attempted to slide, he was unable to 
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achieve a short period of time when both of his feet are off the floor. 
Pretest Performance for Object Control Skills 
Strike. Subject E-9' s striking skills (baseball bat) were at the initial stage 
of development. He was able to grip the bat properly, however he did not 
know where to stand and what to do during this activity. His non dominant 
side of his body did not face the tosser. Facing the tosser incorrectly made 
completion of this activity difficult. As a result of poor positioning, he was 
not able to achieve proper hip and back rotation, and he had difficulty 
transferring his weight by stepping with his front foot. 
Ball Bounce. Subject E-9 had difficulty bouncing a ball. He slapped at 
the ball, as opposed to pushing the ball with his finger tips, he assumed a bent 
over posture, and was unable to have the ball make contact consistently with 
the floor in front of (or to the outside of) the foot on the side of his hand 
being used. He performed his ball bouncing skills with his right hand. 
Catch. Subject E-9's catching skills were at the elementary stage of 
development. He caught most balls that were thrown to him, and he 
demonstrated good eye contact and tracking skills. However, he did not flex 
his elbows and he did not hold his hands in front of his body consistently 
when preparing to catch the ball. When attempting to catch a ball, he 
extended his arms properly toward the ball. However, he did not catch the 
ball in his hands, and he did not effectively bend his elbows to absorb the 
force of the ball. He caught most of the balls thrown to him by letting them 
hit his chest before hugging them. 
Kick. During the kicking sub-test, Subject E-9 approached the ball with 
a rapid and continuous motion, but once at the ball his body leaned forward 
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and he was unable to demonstrate a proper follow through motion. He did 
not swing the arm opposite his kicking leg, and there was no follow through 
motion. 
Throw. Subject E-9's throwing skills were rudimentary. On one 
occasion he stepped properly in the direction of his throw, however, he was 
not consistent enough with this skill to earn points. Subject E-9 did not 
demonstrate a mature initiation (windup) or preparation phase for throwing. 
In addition, he did not step consistently or demonstrate proper hip and 
shoulder rotation and weight transfer when he was tested for throwing. 
Intervention Results 
Program Implementation Pattern. Due to his low score on the pretest, 
Subject E-9 was assigned the following 9 motor skill areas of identified need; 
Hopping, Leaping, Skipping, Sliding (lateral movement), Galloping, Ball 
Bouncing, Catching, Throwing, and Kicking. Of the 4 motor skill areas 
practiced the most, only throwing skills were identified as an area of need. 
Striking was practiced during 6 activity sessions, throwing 5 times, jumping 
and running skills 4 times. Hopping skills were practiced during 3 activity 
sessions, and catching skills during 2 sessions. However, galloping, leaping, 
and kicking skills, all identified as areas of need, were only practiced during 
one activity session. These results created questions around how much this 
family referred to either the assessment reports and recommendation sheets 
or the instructional manual. 
Obstacles. The parents reported concerns around learning a variety of 
techniques that work for the same skills. They asked for lists of different 
approaches to improve the same skill. The instructional manual is organized 
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around this methodology. Entire sections are dedicated to improving specific 
skills. This request was another indication that this family did not use the 
instructional manual or follow the formal program closely . 
Modifications I Accommodations. This family preferred to make most 
of the modifications and accommodations. It was difficult to differentiate 
what was an accommodation to the formal program, and what was the 
activity that they were most familiar and comfortable with. For example, 
playing frisbee requires all of the performance criteria the formal activity 
program requires for catching skills. However, it was difficult to determine if 
frisbee playing was a game they played prior to the formal activity program, 
or if it was used as a modification to the formal activity program? No other 
obstacle were expressed. 
Data Recording Behavior. This family met most of the 
communication requirements, but few of the data recording requirements. 
Seven consultation calls were completed between week 3 and week 12. All 
calls were the responsibility of the father. Data collection sheets were not 
returned to the investigator at the end of the intervention as directed. 
Posttest Results 
Despite the inconsistencies and irregularities of this program, Subject 
E-9 improved in 5 of the 9 areas of identified need. The greatest 
improvement occurred with side sliding (lateral movement), with 3 
performance criteria categories showing improvement. One performance 
criteria category improved in 4 separate skill areas. Of the 9 performance 
criteria categories that improved, 6 improved in areas of identified need. 
Skill Level Results. No skill levels were recorded. 
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Areas Of Identified Need. Performance criteria categories improved for 
leaping, side sliding, galloping, and ball bouncing skills. This subject 
improved in 9 performance categories overall. He lost a point for catching 
when he did not extend his arms in preparation for ball contact. Therefore, 
his total score for improvement was 8. 
Subject E-9 improved his ability to gallop by stepping forward with his 
lead foot followed by a step with the trailing foot to a position adjacent to his 
lead foot. He improved his leaping skills by establishing a period of time 
when both of his feet were off the ground for a period longer than running. 
He improved his side sliding skills by turning his body sideways to a desired 
direction of travel, and he stepped sideways followed by a slide of his trailing 
foot to a point next to his lead foot. He also was able to slide to the right and 
to the left. He improved his stationary ball bouncing skills by contacting the 
ball with one hand at about hip height. 
Table 9 
Test Results "TGMD" Subject E-9 
Locomotor Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 
Percentiles 
4 10 
0 1 
Standard Scores 1 3 
(GMDQ) 
3 
0 
1 
5 
2 
4 
7 
0 
2 
46 
15 
1 
7 
61 
Residual Skills. Performance criteria improved for two skill areas not 
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identified as areas of need. Subject E-9 improved his two-hand striking skills 
by turning the nondominant side of his body to face the tosser, and by 
demonstrating hip and spine rotation. He improved his ball bouncing skills 
by contacting the ball with one hand at about hip height. 
Summary 
Subject E-9 improved in 6 out of 9 of his areas of identified motor need, 
and he improved in 2 residual skill areas, with locomotion skills showing the 
greatest improvement. The subject's posttest scores recorded improvement 
in 8 criteria performance, 6 for locomotor skills, and 2 for object control skills. 
In general, this program was difficult to evaluate. It was difficult to 
determine if the parents were following the program curriculum or if they 
were adapting the activity sessions to what was familiar. First of all, the 
family referred to most of the curriculum activities as sport skills. For 
example, throwing and catching were referred to as baseball, bouncing was 
basketball, and striking was referred to as tennis. Secondly, other activities 
not included in the formal program, like frisbee, archery, hiking, and biking, 
were frequently mentioned during the weekly data collection I consultation 
telephone calls. With regard to the program curriculum, the father 
commented to the investigator, "we do this all the time." 
This family met most requirements for communication, but did not 
meet the requirements for record keeping. Eight consultation calls were 
completed. One call per week was made between weeks 3 and weeks 9. 
Weeks 10- 12 were combined into one call. No skill levels were recorded, 
and horne data collection sheets were not returned to the investigator as 
directed. Subject E-9 did not participate in the 2nd. posttest. The activity 
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program appeared to bring some structure and variety to the family's already 
active lifestyle. The fact that the subject more than doubled his pretest total 
score as a result of the intervention is significant. 
Subject E-10 
Subject E-10 was a 8 year and 7 month old girl who presented with 
delayed gross motor development. Her pretest scores measured 3 standard 
deviations below the mean on the TGMD, making her eligible to participate 
in this study. Her results on the TGMD appear in Table 10. Data was 
collected for 35 home-based motor development activity sessions from April 
16 through June 16th. Data was collected during a 9 week period because the 
family left for Mexico prior to the completion of the intervention period. The 
family spent approximately one month in Mexico and returned to the United 
States in time to participate in the 2nd. posttest. 
With the knowledge that they had only 9 weeks to complete the 
activity program, the parents took the initiative to call the investigator during 
week 1. The family was able to complete one activity session before going on 
vacation during Spring school break during week 1. However, for the next 8 
weeks, the subject averaged 4.25 activity sessions per week. During week 9, 
their last formal week of the program, the subject completed 7 sessions. 
Pretest Performance for Locomotor Skills 
Run. Subject E-10 demonstrated a functional running gait that was 
nearly mature. She achieved a brief period of time when both feet were off 
the ground, and her foot placement was on or near the running line. Her 
non-support leg bent to a 90 degree angle, however, she did not run with her 
arms bent properly at the elbows and moving in opposition to her legs. She 
133 
was very close to achieving full credit for this criteria. 
Gallop. Subject E-10 stepped forward with her lead foot followed by a 
step with her trailing foot in a consistent manner, and she was able to achieve 
a brief period of time when both of her feet were off the ground. She 
demonstrated the rhythm of galloping which indicated that she was 
approaching mastery. When galloping, Subject E-10's arms were not yet bent 
appropriately and lifted to waist level, and she was not able to lead with both 
her right and left foot. Her left leg is clearly her dominant leg. 
Subject E-10 was able to hop on her right and left foot. However, she 
was much stronger hopping on her left foot. She was able to hop with her 
nonsupport leg bent and carried behind her body. However, her nonsupport 
leg did not swing in a pendular fashion to produce force. She was unable to 
bend her arms at her elbows and swing them forward on takeoff. 
Leap. Subject E-10 ran with a continuous motion prior to leaping and 
took off with one foot and landed on her opposite foot. She achieved a period 
of time when both feet were off the ground longer than running. However, 
when she leaped, she did not reach forward with the arm that is opposite her 
lead foot. 
Horizontal Jump. Subject E-10's horizontal jumping skills were 
delayed. Her prepatory jumping movement was appropriate, because she was 
able to flex both knees and extended her arms behind her body before 
jumping. During the jumping motion, her arms extended forcefully outward 
rather than forward and slightly upward. Her arms did not reach full 
extension above her head. She took off and landed on two feet 
simultaneously, however, she was not able to bring her arms downward 
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during the landing phase of her jump. 
Skip. Subject E-lO's ability to skip was delayed. However, she skipped 
with a rhythmical repetition of the step-hop sequence on alternate feet. The 
foot of her nonsupport leg was not carried near the surface during the hop 
phase, and her arms were not held at waist level and they did not move 
alternately in opposition to her legs. Her knee lift was over exaggerated. 
Slide. Subject E-lO's ability to move laterally (Slide) was mature. Her 
body was properly turned sideways to her desired direction of travel, and she 
was able to step sideways followed by a slide of her trailing foot. In addition, 
she was able to achieve a short period of time when both of her feet were off 
the floor. 
Pretest Performance for Object Control Skills 
Strike. Subject E-lO's striking skills (baseball bat) were delayed. She was 
able to grip the bat properly, however, the non dominant side of her body did 
not face the tosser properly. Her feet were not paralJel causing her to faced the 
tosser, which made completion of this activity difficult. As a result of poor 
positioning, she was not able to achieve proper hip and back rotation, and she 
had difficulty transferring her weight by stepping with her front foot. 
Ball Bounce. Subject E-10 had difficulty bouncing a ball. She 
understood the concept of ball bouncing, but was not able to control the ball 
with one hand. She did not make contact with the ball with one hand at 
about hip height. She was able to push the ball with her finger as opposed to 
slapping, but was unable to consistently have the ball contact the £1oor in 
front of or to the outside of her foot on the side of the hand being used. There 
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is some question whether she understood the directions to bounce the ball 3 
times then catch it. She may be able to bounce a ball properly 3 times, but did 
not do so for the test. Therefore, the assumption was made that she was 
delayed with this skill. 
Catch. Subject E-10' s catching skills were at the initial stage of 
development. She did not consistently prepare to catch the ball by flexing her 
elbows and holding her hands in front of her body. Her arms were stiff and 
not properly flexed, and she did not extend her arms properly toward the ball. 
Subject E-10 did not catch with her hands only, and she did not effectively 
bend her elbows to absorb the force of the ball. She caught most thrown balls 
by letting them hit her chest before hugging them. 
Kick. Subject E-10 did not approach the ball with a rapid and 
continuous motion, and when making contact with the ball her trunk was 
inclined forward instead of backward, and she was unable to demonstrate a 
follow through motion. She kicked the ball consistently with her left foot. 
Throw. Subject E-10's throwing skills were rudimentary and lacked 
power and fluidity. She did not demonstrate an initiation (windup) or 
preparation phase for throwing. In addition, she did not step or demonstrate 
proper hip and shoulder rotation and weight transfer when she threw. 
Intervention Results 
Program Implementation Pattern. This program was structured and 
focused on the following areas of identified need: hopping, skipping, 
galloping, ball bouncing, striking, catching, throwing, and kicking. 
Enthusiasm, joy, consistency, and expediency characterize this program. This 
family was scheduled to travel home to Mexico on June 16th. leaving only 9 
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weeks to complete the activity program. The trip to Mexico conflicted with 
the scheduled posttest dates, so the program needed to be completed early and 
the posttest administered early. As a result, the program implementation 
pattern of activity delivery was intensified. During week 1, thjs family went 
on a vacation during Spring break from school, and only 1 activity session 
was completed. During week 5, Subject E-10 was ill and only 2 activity 
sessions were completed. However, each of the remairung 7 weeks of the 
program, 3 to 7 activity session were completed each week. Subject E-10 
would request the program frequently, and the entire family, including her 
two sisters and her parents, were fully involved and committed. All activity 
sessions were constructed from the shlll level activities presented in the 
instructional manual. The pattern of addressing multiple skills each week 
worked well for this family. 
Obstacles. The parents reported only one concern. They were 
concerned that their daughter's improved hlchlng skills were not being 
generalized to her youth soccer games. Several accommodations were 
implemented and this subjects soccer skills improved during game play. 
Modifications I Accommodations. Subject E-10 was becoming 
overstimulated during her youth soccer games. When she was confronted 
with multiple levels of stimulus from her competitive game environment, 
she reverted back to a more immature yet safer level of kicking shlll. During 
a game, her hlchlng style became incomplete and rushed because she was 
attempting to address all of the other demands of the game. 
This family was asked to practice hlchlng shllls under game conditions 
at home. Subject E-10 was instructed to focus on the ball and not on the other 
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players. These accommodations proved helpful. These parents reported that 
their daughter's skills began to improve slightly under game conditions. 
Data Recording Behavior. Data recording techniques were detailed, 
sequential, and meticulous. Data collection sheets included all information 
requested, plus optional information on "progress achieved." This family 
produced an addition summary sheet listing all of the activities practiced, all 
skill levels achieved, and how much progress was achieved at each skill level. 
Data collection sheets were returned to the investigator as directed. 
When assessment reports and recommendations sheets were delayed 
during week 1, this family took the initiative to call this investigator for 
advice. As a result, this activity program was formally initiated during week 
1. Consultation calls were completed weekly during weeks 1-9 of this 
condensed program. Subject E-10 was selected to be filmed at horne to insure 
that horne activity programs were being conducted effectively. 
Posttest Results 
Subject E-10 improved in 7 of her 8 areas of identified. Object control 
skills showed the most improvement on the posttest. The 2nd. posttest 
demonstrated a slight decline in performance for object control skills, but a 
continued improvement for locomotor skills. As a result of the intervention, 
this subject improved from the very poor category of motor skill competency 
on the pretest, to the average category of motor skill competency on the 
posttest. Test scores are displayed in Table 10. 
Skill Level Results. Skill level fulfillment scores were reported for the 
following skills: Level 4 for hopping, level 7 for running, level 3 for leaping, 
level 3 for skipping, level 5 for jumping, level 5 for striking, level 2 for ball 
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bouncing, level 4 for catching, level 5 for kicking, and level 6 for throwing. 
Areas Of Identified Need. Posttest scores depicted Subject E-10 
improving in 21 categories of performance criteria. Seventeen of the 
performance criteria that improved were in areas of identified motor need. 
Performance criteria improved for both hopping, galloping, ball bouncing, 
striking, catching, throwing, and kicking. She did not demonstrate 
improvement for skipping. 
Table 10 
Test Results "TGMD" Subject E-10 
Locomotor Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 
Percentiles 
15 22 
2 25 
Standard Scores 4 8 
(GMDQ) 
25 
75 
12 
2 16 15 
0 50 37 
1 10 9 
17 38 
1 37 
5 18 
40 
63 
21 
55 94 103 
Subject E-10 improved her ability to gallop by bending her arms and 
lifting them to waist level, and by leading with her right and left foot. Her 
hopping skills improved because she was able to bend her arms and swing 
them forward on takeoff. 
The following object control skills showed significant improvement. 
Two-hand striking skills improved because Subject E-10 was able to face the 
nondominant side of her body toward the tosser, demonstrate proper hip and 
spine rotation, and transfer her weight properly by stepping with her right 
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foot. Stationary ball bouncing skills improved because she was able to contact 
the ball with one hand at about hip height, and she was able to make ball 
contact with the floor in front of the foot on the side of the hand being used. 
Her kicking skills improved because she was able to demonstrate a rapid and 
continuous approach to the ball. Catching skills and overhand throwing 
skills improved in all categories of criteria performance. The criteria 
performance that improved for catching skills included: 1. the preparation 
phase where elbows were flexed and hands were held in front of the body, 2. 
arms were extended in preparation for ball contact, 3. ball was caught and 
controlled by her hands only, and 4. her elbows were bent to absorb the force 
of the balL The criteria performance categories that improved for overhand 
throwing included: (a) a downward arc of the throwing arm initiated the 
windup, (b) her hip and shoulder on her nondominant side was turned to 
face the target, (c) her weight was transferred by stepping with the foot 
opposite her throwing hand, and (d) her follow-through motion went beyond 
the release of the ball and diagonally across her body toward the side opposite 
her throwing arm. 
Residual Skills. Performance criteria improved in two skill areas not 
identified as areas of need. Running skills improved because Subject E-10 
moved her arms in opposition to her legs, with her arms properly bent. Her 
horizontal jumping skills improved because she was able to extend her arms 
forcefully forward and upward, reaching full extension above her head. She 
was also able to take off and land on both feet simultaneously, and bring her 
arms downward during landing. 
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Summary 
Subject E-10 completed all phases of this program in an exemplary 
manner. The program was initiated during week 1 of the intervention and 
sustained a consistent application of the goals and objectives for 9 weeks. The 
parents (primarily the mother) managed all aspects of the program with 
consistency, regularity and with a positive attitude. Subject E-10's two older 
sisters played a significant role in the success of this program. They willingly 
participated during weekly activity sessions, and provided this subject with 
both enjoyment and direction. The family met all requirements for record 
keeping and for communication with the project assistant, and records were 
kept meticulously. 
Both parents attended the instructional training sessions and Subject E-
10 completed all three assessment sessions. Strict adherence to the 
instructional manual curriculum, and strict adherence to all directions were 
evident throughout this program. Eleven contacts, 9 local telephone calls 
from the project assistant and two calls to the investigator were made during 
the intervention, and data collection sheets were returned as requested. 
Subject E-10 improved in 7 of 8 areas of identified motor needs, and 
improved on two residual skills. Posttest scores recorded improvement in 21 
performance criteria, 14 for locomotor skills and 7 for object control skills. 
During the 2nd. posttest, the subject improved on two additional locomotor 
performance criteria, however, she lost one point on object control skills for 
not catching a ball with her hands only. Overall, her 2nd. posttest score 
improved by two points. 
Subject E-10 achieved all three of her goals, and 12 of her 14 objectives 
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on her personalized assessment report. Ultimately, she reached the 63rd. 
percentile for total gross motor development, and achieved a Gross Motor 
Developmental Quotient of 103, which was three points above the mean for 
the TGMD. Compared to the other subjects, Subject E-10 demonstrated the 
greatest overall improvement. 
The activity program appeared to have a dramatic impact on Subject E-
10 and her entire family. The fact that this subject achieved test scores on the 
TGMD in the average range is most significant. 
Subject E-ll 
Subject E-ll was a 6 year and 7 month old boy who presented with 
delayed gross motor development. In addition to a diagnosis of Down 
syndrome, he also had a diagnosis of autism. His pretest scores measured 3 
standard deviations below the mean on the TGMD, making him eligible to 
participate in this study. His results on the TGMD appear in Table 11. Data 
were collected for 34 home-based motor development activity sessions from 
April 16 through July 9. 
The mother attended the instructional training sessions because the 
father was out of town on business, However, the father was given the 
primary responsibility for this program. Weeks 1 & 2 produced no activity 
sessions. During weeks 3-9, the family averaged 3.6 activity sessions per week. 
During weeks 10- 12, the family averaged 3 activity sessions per week. 
Pretest Performance for Locomotor Skills 
Run. Subject E-11 achieved a brief period of time when both feet were 
off the ground, his foot placement was near the running line, and his arms 
were bent properly at his elbows and moved in opposition to his legs. In 
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addition, his non-support leg bent at a 90 degree angle while running, which 
allowed him to achieve good force and acceleration. Subject E-ll achieved 
full credit for this activity. 
Gallop. Subject E-ll did not step forward with his lead foot followed by 
a step with his trailing foot in a consistent manner while galloping. He was 
not able to achieve a brief period when both of his feet were off the ground, 
and his arms were not bent at the elbows and lifted to waist level. In 
addition, Subject E-l l was not able to lead with both his right and left foot. 
Hop. Subject E-ll had difficulty hopping. In order to hop, he needed to 
hold on to the clinician for support. He was not able to hop independently 
with his nonsupport leg bent and carried behind his body, and he was not able 
to hop with his nonsupport leg swinging in a pendular fashion to produce 
added power. In addition, he did not bend his arms at his elbows and swing 
them forward on takeoff. 
Leap. Subject E-ll was not able to leap with functional form. He did 
not take off with one foot and land on his opposite foot, and he was not able 
to achieve a period of time when both feet are off the ground longer than 
running. 
Horizontal lump. Subject E-ll's prepatory jumping movement was 
delayed. He flexed his knees well but did not extend his arms behind his 
body. His arms were not involved with providing force to his jump. In 
addition, his arms did not reach full extension above his head. He was able to 
leave the ground, but he did not take off and land on two feet 
simultaneously. During the landing phase of the jumping test, he did not 
properly bring his arms downward when he landed. 
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Skip. Subject E-ll's ability to skip was at the initial stages of 
development. He used a galloping motion when he attempted to skip. He 
did not achieve a rhythmical repetition of the step-hop on alternate feet, nor 
was the foot of his nonsupport leg carried near surface during hop. His arms 
were not lifted to waist level, and they did not alternately move in opposition 
to his legs. 
Slide. Subject E-ll did not appear ready for this activity. His body did 
not turn sideways to his desired direction of travel, and he was unable to step 
sideways followed by a slide of his trailing foot. In addition, he was unable to 
achieve a short period of time when both of his feet were off the floor. 
Pretest Performance for Object Control 
Strike. Subject E-ll had difficulty with striking skills. He was not able 
to grip the bat properly, and he did not know where to stand and what to do 
during this activity. The non-dominant side of his body did not face the 
tosser, which made completion of this activity difficult. As a result of poor 
positioning, Subject E-ll was not able to achieve proper hip and back rotation, 
and had difficulty transferring his weight by stepping with his front foot. 
Bounce. Subject E-ll had difficulty bouncing the ball. He consistently 
slapped at the ball with his right hand, as opposed to pushing the ball with his 
finger tips. He also assumed a bent over posture, and was unable to have the 
ball make contact consistently with the floor in front of (or to the outside of) 
the foot on the side of his hand being used. He consistently bounced the ball 
with his right hand. 
Catch. Subject E-ll's catching skills are delayed. He did not prepare to 
catch the ball by flexing his elbows and he did not properly hold his hands in 
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front of his body. He did not extend his arms properly, he held his hands 
straight in the air when his elbows should have been flexed, and he did not 
hold his hands properly in front of his body. Lastly, he did not catch the ball 
in his hands, and he did not effectively bend his elbows to absorb the force of 
the ball. 
Kick. Subject E-ll kicked the ball consistently with his right foot, but 
he did not approached the ball with a rapid and continuous motion. Once 
he reached the ball his body leaned forward and he was unable to 
demonstrate a follow through motion. There was no swing of the arm 
opposite the kicking leg, and there was no follow through motion. 
Throw. Subject E-ll did not demonstrate proper rotation of his hip 
and shoulder to a point where his dominant side faced his target. He did not 
transfer his weight properly by stepping with the foot opposite his throwing 
hand, and he did not demonstrate a proper initiation (windup) or preparation 
phase technique. Lastly, he did not demonstrate a proper follow-through 
motion where his arm moved beyond the release of the ball in a diagonal 
motion across his body toward the side opposite his throwing arm. 
Intervention Results 
Program Implementation Pattern. Nine skills were identified as areas 
of need: Hopping, Leaping, Skipping, Side Sliding (lateral movement), 
Galloping, Ball Bouncing, Catching, Throwing, and Kicking. During weeks 3, 
4, and 5, two to three skills each week were practiced. However, beginning 
week 6, all of the previous skills that were practiced were reviewed before a 
new skill was introduced. The skills that evolved as Subject E-ll's favorites, 
namely leaping, jumping, and galloping, showed the greatest improvement. 
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The pattern established for program implementation was directly 
influenced by the accommodations and modifications developed. 
Locomotion skills were frequently practiced within an obstacle course format. 
Object control skills were frequently practiced by having Subject E-ll and his 
younger sister take turns and observe each other. A more detailed 
descriptions of these procedures are addressed in the accommodations and 
modifications section. 
Obstacles. The parents reported that their son was having conceptual 
problems with parts of the program. For example, ball bouncing skills were 
perceived by this subject as a social skill to be used with others. He had no 
interest in bouncing a baH by himself. Most object control skills that required 
this subject to perform skills alone were difficult. In addition, ball skills that 
required this subject to project the ball were attempted. However, ball skills 
that required this subject to receive the ball did not work. Subject E-ll had no 
interest in catching a ball. The father believes that his son could not 
conceptualize the purpose or the meaning for catching a ball. 
Skills that required balance and trunk stability were difficult for him 
and presented problems. For example, hopping skills were described by the 
father as "challenging because of poor balance." Kicking skills were difficult 
because balancing on one foot is required at the point of contact with the ball. 
This subject would stop before kicking a ball, rather than sustain a continuous 
running motion. During week 8, Subject E-ll resisted instruction with 
kicking activities. 
Subject E-ll's older brother attempted to join his siblings and father 
during the program, but found the d ifference in skill levels, especially with 
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object control skills, to be difficult. The sessions that attempted to incorporate 
the older brother presented problems. 
Modifications I Accommodations. The pattern, the tempo, and the 
length of time for each activity session appeared to be influenced by several 
accommodations and modifications. These modifications were implemented 
by the father. The most obvious modification was the implementation of an 
obstacle course for practicing locomotion skills. The father would set up 
cardboard blocks in the path of his son and daughter. Then he would 
demonstrate a locomotion skill and challenge his children to perform the 
skill over and around the blocks. This activity became Subject E-ll's favorite 
game. This game was played every session and became a foundation activity 
of the program. 
The father learned that practicing preliminary ball bouncing skills, by 
using a hand-over-hand method in front of a full length mirror helped his 
son learn to modulate the force used to bounce and catch a ball. The father 
noted ''The main progress here is that (Subject name) now has mastered the 
skill of using the soft touch required to bounce the ball down, without hitting 
his feet, and having it come back to stomach/ chest height which is the perfect 
spot for catching." The problem was that Subject E-ll would only bounce a 
ball while in front of a full length mirror with his father. 
Another modification was the addition of this subject's younger sister. 
One major benefit of the program was that Subject E-ll's sister made excellent 
improvement with her fundamental motor skill development as a result of 
her participation. The father reported that watching both his son and 
daughter improve was very stimulating. The addition of this subject's 
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younger sister allowed both children to practice tum taking and appeared to 
improve their observation skills. The sessions were described by the father as 
"good family time together." 
Kicking skills were difficult for this subject and required modifications. 
Consequently, both verbal and visual cues were implemented. The father 
would demonstrate a step with the support leg then a kick. The father would 
verbally repeat the words, "Step Kick" when performing the skill. This 
technique was reported to have improved Subject E-ll's kicking skills. 
Data Recording Behavior. All data recording requirements were 
fulfilled. Eight consultation calls were completed over the intervention 
period. Data recording sheets were completed weekly with all necessary 
information contained, including the completion of the check boxes for the 
"Progress Section." 
The following comments inserted at the bottom of the data collection 
sheets were both helpful and refreshing. Comment #1 during week four 
"Good family time with siblings. (Subject's name) learns well by taking turns 
and observing." Comment #2 during week six: "Ball skills were difficult with 
siblings, due to their lack of patience." Comment # 3 during week seven: 
"Improved patience of siblings. They are now helping demonstrate skills." 
Comment #4 during week eight "(Subject's name) loves the program. Skill 
development is very slow, but small progress (even if it is understanding 
instructions) can be seen weekly." Comment #5 during week nine: 
"(Subject's name) program is settling into all skills from hop to throw. He 
appears to enjoy leaping, jumping, and galloping the most." Comment #6 
during week eleven: "In order to take the routine out of the program , we 
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performed all tasks in a new setting. It worked surprising well." Comment 
#7 during week twelve: "Hop, leap, jump, gallop, throw, bounce, catch, kick, 
and pass, are all concepts (Subject's name) understands. He performs some 
better than others, but all are part of his daily routine." 
Posttest Results 
Improvement occurred in 3 out of the 9 areas of motor needs. 
Although this family recognized that progress for their son may appear slow, 
they also praised the activity program for helping him learn many important 
concepts of movement and for improving his ability to understand and 
follow directions. Subject E-ll improved both his locomotor and object 
control skiJls on the posttest, and improved his object control skills again on 
the 2nd. posttest. 
Table 11 
Test Results "TGMD" Subject E-11 
Locomotor Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 
Percentiles 
4 10 10 
0 2 2 
Standard Scores 1 4 4 
(GMDQ) 
0 1 2 
0 <1 <1 
1 1 2 
4 11 
0 1 
2 5 
12 
1 
6 
46 55 58 
Skill Level Results. Completion of all skill levels were recorded and 
presented for analysis. Subject E-ll completed level 1 for hopping, galloping, 
leaping, horizontal jump, and ball bouncing. Level 2 was completed for 
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catching. A complete review of all skill levels appears in Appendix J. 
Areas Of Identified Need. Subject E-11 recorded improvement for 
leaping, galloping, and catching. He improved in 3 performance criteria 
categories for galloping, 2 categories for leaping, and one category for catching. 
This subject improved his galloping skills by stepping forward with his 
lead foot followed by a step with his trailing foot to a position adjacent to his 
lead foot. He also established a brief period of time when both feet were off 
the ground, and he bent his arms properly and lifted them to his waist. He 
improved his leaping skills by taking off on one foot and landing on the 
opposite, and by establishing a period of time when both feet were off the 
ground for a period longer than running. Catching skills improved because 
this subject was able to flex his elbows and hold his hands in front of his body 
while preparing to catch a ball. 
Residual Skills. Horizontal jumping skills improved because Subject 
E-11 was able to flex both knees and extend his arms behind his body while 
preparing to jump. 
Summary 
Following a slow start to the program Subject E-11 managed to 
completed all phases of this program in an excellent manner. With the 
exception of week 10, the subject sustained a consistent application of the 
program from week 3 through week 12. During week 10 the father was away 
on business and no activity sessions were completed. 
Subject E-11' s younger sister played a significant role in the success of 
this program. She acted as a good role model for her brother by providing an 
opportunity for him to take turns, to observe her performance, and to play 
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games like "follow the leader." After several bouts of frustration, the sister 
learned to tolerate her brother's inability to perform certain motor tasks. In 
the case of this 4 year old sister, learning to tolerate her brother's difficulties 
with motor skills may be a major step toward understanding his disabilities. 
Subject E-11 improved in 3 of 9 areas of identified motor needs, and he 
improved on one residual skill. Posttest scores recorded improvement in 7 
performance criteria, 6 for locomotor skills and 1 for object control skills. On 
the 2nd. posttest, two weeks after the termination of the intervention 
program, this subject maintained his skill level performance for locomotor 
skills, and he improved one performance criteria for object control skills. 
Overal1, his 2nd. posttest score improved by one point. 
This family met all requirements for record keeping and for 
communication. Beginning week 3, consultation calls were completed 
weekly, and data collection sheets were recorded thoroughly. After the 
completion of the intervention, data collection sheets were returned as 
directed. Attached to the data collection sheets, was a comprehensive 
summary of the program. The activity program appeared to have a broad and 
extremely positive effect on the entire family. The fact that the subject 
frequently makes requests for that activity program and the fact that he 
considers the activity program a part of his daily routine is most significant. 
Also, the fact that the younger sister learned to tolerate her brother's 
difficulties with motor skills is also significant. 
Subject E-12 
Subject E-12 was a 7 year and 8 month old boy who presented with 
delayed gross motor development, and an extreme sensitivity to his physical 
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environment. His pretest scores measured 3 standard deviations below the 
mean on the TGMD, making him eligible to participate in this study. His 
results on the TGMD appear in Table 12. Data were collected for 33 horne-
based motor development activity sessions from April 16 through July 9. 
The investigator served as the project assistant for this family. With 
the raw data of the pretest at hand, consultation calls began immediately. The 
focus of weeks 1 & 2 was on running and kicking. Kicking was an area of 
identified motor need, and running was an area of motor strength. Both 
skills were familiar activities and both skills were described to be enjoyable. 
The fact that school vacation occurred during week one was an advantage for 
the family because the mother was a public school teacher and appreciated a 
less rigid schedule during which to implement the formal activity program. 
Weeks 1 & 2 averaged two activity sessions per week. Weeks 3 through 
9 averaged 3.4 activity sessions per week. Weeks 10 through 12 averaged 1.6 
activity sessions per week. Only one activity session was completed during 
week 10 while the family was on vacation. 
Pretest Performance for Locomotor Skills 
Run. Subject E-12 achieved a brief period of time when both feet were 
off the ground, his foot placement was near the running line, however, his 
arms were not bent properly at the elbows and his arms did not move 
properly in opposition to his leg movement. In addition, his non-support leg 
bent to a 90 degree angle which allowed Subject E-12 to achieve good force and 
acceleration. 
Gallop. Subject E-12 stepped forward with his lead foot followed by a 
step with his trailing foot in a consistent manner. He was able to achieve a 
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brief period when both of his feet were off the ground, however, his arms 
were not yet bent at the elbows and lifted to waist level. He was not able to 
lead with both his right and left foot. 
Hop. Subject was not able to hop independently with his nonsupport 
leg bent and carried behind his body, and he was not able to hop with his 
nonsupport leg swinging in a pendular fashion to produce added power. He 
did not bend his arms at his elbows and swing them forward on takeoff, and 
he did not hop on both his right and left foot. 
Leap. When asked to leap over an object, Subject E-12 took off with 
one foot and landed on the other foot and, he was not able to achieves a 
period of time when both feet are off the ground longer than running. in 
addition, he did not reach forward with his arm that is opposite his lead foot. 
Horizontal Jump. Subject E-12's prepatory jumping movement was 
delayed. He flexed his knees well but did not extend his arms behind his 
body. His arms were not involved with providing force for the jump, and his 
arms did not reach full extension above his head. He was able to leave the 
ground, and he was able to take off and land on two feet simultaneously. 
Lastly, Subject E-12 was not able to bring his arms downward during the 
landing phase of his jump. He used a legs-only jumping style. 
Skip. Subject E-12's ability to skip was delayed. He used a galloping 
motion, did not demonstrate a rhythmical repetition of the step-hop on 
alternate feet and, his nonsupport leg was not carried near surface during the 
hop phase of this activity. In addition, his arms were not properly held at 
waist level, and they did not alternately move in opposition to his legs. 
Slide. Subject E-12's body did not turn sideways to his desired direction 
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of travel, and he was unable to step sideways followed by a slide of his trailing 
foot. In addition, he was unable to achieve a short period of time when both 
of his feet are off the floor. 
Pretest Performance for Object Control Skills 
Strike. Subject E-12's striking skills were delayed. He was able to grip 
the bat properly, and he knew where to stand and what to do during this 
activity. However, he was not able to achieve proper hip and back rotation, 
and had difficulty transferring his weight by stepping with his front foot. 
Ball Bounce. Subject E-12 had difficulty bouncing a ball. He slapped at 
the ball with his right hand, as opposed to pushing the ball with his finger 
tips. In addition, he assumed a bent over posture, and was unable to have the 
ball make contact consistently with the floor in front of (or to the outside of) 
the foot on the side of his hand being used. 
Catch. Subject E-12' s catching skills were at the initial stage of 
development. He prepared to catch a ball by flexing his elbows and by holding 
his hands in front of his body. He did not extend his arms properly toward 
the ball; he did not catch the ball in his hands; and he did not effectively bend 
his elbows to absorb the force of the ball. He still tends to catch most thrown 
balls by letting it hit his chest, then hugging it. 
Kick. Subject E-12 did not approached the ball with a rapid and 
continuous motion. He kicked the ball consistently with his right foot; 
however, his body inclined forward as opposed to properly leaning backward 
when making contact with the ball. In addition, he did not swing the arm 
opposite his kicking foot forward during contact with the ball, and he did not 
have a mature follow-through motion by hopping on the non kicking foot. 
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Throw. Subject E-12 did not demonstrate proper rotation of his hip 
and shoulder to a point where his dominant side faced his target. He did not 
transfer his weight properly by stepping with the foot opposite his throwing 
hand, and he did not demonstrate a proper downward arc of his throwing 
arm to initiate his throws. Lastly, Subject E-12 did not demonstrate a proper 
follow-through motion where the his arm moved beyond the release of the 
ball in a diagonal motion across his body toward the side opposite the 
throwing arm. 
Intervention Results 
Program Implementation Pattern. The following nine skills were 
identified as areas of need: Galloping, Hopping, Leaping, Skipping, Side 
Sliding (lateral movement), Ball Bouncing, Catching, Throwing, and Kicking. 
With the addition of running skills, which this subject enjoyed, these skills 
shaped the formal activity program. Variety and consistency characterized 
this program. Once the assessment reports and the recommendation reports 
arrived, this family focused on an averaged of 3 to 5 skills per week. 
Obstacles. The parents reported that fatigue due to sleep apnia posed 
the greatest challenges for their child. In addition, the mother, who was 
primarily responsible for implementing the activity program, was 
encumbered by migraine headaches on two occasions. 
Modifications I Accommodations. All modifications were discussed 
and developed collaboratively by this investigator and the mother. It was 
recommended and decided early in the program to begin each session with a 
running and kicking activity. These skills stimulated this subject and made 
for a positive transition to introduce more difficult skills like hopping and 
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skipping. The more difficult skills were practiced early in the session during 
this subject's peak level of energy. 
For the more difficult skills, holding the subject's hand and providing 
support worked well. Catching activities were modified by bouncing the ball 
to this subject, rather than throwing the ball. Elevated obstacles were 
incorporated into leaping skills. Abstract obstacles like pretend puddles, or 
imaginary streams did not work well. This subject responded well to leaping 
over objects. 
The most important accommodation for Subject E-12 was patience. 
This young boy was extremely sensitive to his environment. He needed time 
to adjust to changes in activities, changes in climate or location, or other 
challenges. This subject proved to be extremely valuable to this study because 
he taught this investigator and the project assistants the importance of 
patience, and the value of modifying an activity or game to meet the 
individual's needs. 
Data Recording Behavior. This family met all communication 
requirements but did not meet all data collection criterion. Consultation calls 
occurred every two weeks. Attempts were made to connect every week; 
however, longer discussion over a longer period of time worked best. 
Recommendations were made for two week intervals rather than each week. 
Early discussion centered on understanding the format of the instructional 
manual, when to conduct the activity session, where to conduct activity 
session, and how to share the assessment report and recommendation sheets 
with Subject E-12's school. Discussion during the middle and at the end of 
the program focused on how to help Subject E-12 manage his environment. 
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The mother was able to describe Subject E-12's developmental history, and 
how his motor needs effect his learning. Longer discussion appeared to be a 
positive modification for this family. 
Posttest Results 
Posttest scores demonstrated improvement in 5 of the 9 areas of need. 
Locomotor skills improved on both the posttest and 2nd. posttest, while 
object control skills improved on the posttest, and were maintained on the 
2nd. posttest. Overall scores on the gross motor developmental quotients 
demonstrated improvement on each assessment. During week 6, this subject 
was able to leave the ground and become air-bound during leaping skills for 
the first time. All test scores are displayed in Table 12. 
Table 12 
Test Results "TGMD" Subject E-12 
Locomotor Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 7 10 11 
Percentiles <1 1 2 
Standard Scores 2 3 4 
(GMDQ) 
3 
0 
1 
8 
9 
6 
8 
9 
6 
10 18 
0 2 
3 9 
19 
2 
10 
49 67 70 
Skill Level Results. Skill levels were recorded through week 7. During 
weeks 8 through 12, skill levels were repeated with the help of modifications 
and accommodations. 
The following skill levels were accomplished: Level 1 for hopping, 
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level 3 for leaping, level 2 for jumping, level 3 for galloping, level 2 for ball 
bouncing, (all Eichstaedt & Lavay activities, p. 3.38), level 1 for throwing. 
Areas Of Identified Need. Subject E-12 improved in 8 categories of 
criteria performance on the posttest, and he improved in 9 categories of 
criteria performance for the 2nd. posttest. Six of the eight categories of 
improvement on the posttest were in areas of need. Throwing skills 
improved the most with two categories of improvement. Leaping, galloping, 
catching, and kicking each improved in one category of criteria performance. 
Galloping improved because this subject was able to lead with his right 
and left foot. Leaping skills improved because he established a period of time 
when both feet were off the ground. Catching skills improved because he was 
able to bend his elbows to absorb the force of the balL Kicking skills improved 
because he was able to maintain a rapid and continuous approach to the ball. 
Throwing skills improved because he performed a downward arc of his 
throwing arm to initiate a windup, and he transferred his weight by stepping 
with the foot opposite his throwing hand. 
Residual Skills. Performance criteria also improved for running and 
striking skills. Subject E-12 improved his running skills by moving his arms 
in opposition to his legs. Striking skills improved because he was able to 
demonstrate proper hip and spine rotation. 
Summary 
The parents (primarily the mother) managed all aspects of the 
program. Subject E-11 improved in 5 of 9 areas of identified motor needs, and 
he improved on two residual skills. Posttest scores recorded improvement in 
8 performance criteria, 3 for locomotor skills and 5 for object control skills. 
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The subject improved one performance criteria for locomotor skills, and he 
maintained his performance level for object control skills on the posttest. 
Overall, his 2nd. posttest score improved by one point. 
Beginning with week 1, consultation calls were completed 
approximately every other week, and data collection sheets were recorded by 
the investigator. After the completion of the intervention, data collection 
sheets were not returned by the mother. The intervention appeared 
successful in improving fundamental motor skills, and it proved successful 
with helping the subject manage the sensory input from his environment 
during structured motor tasks. The fact that the subject completed three 
assessment session in an unfamiliar location with unfamiliar people is most 
significant. Also, the fact that the subject made steady improvement 
throughout the program, and continued to improve his motor skills two 
weeks after the termination of the intervention is also significant. The third 
assessment was performed in a near typical fashion. 
Subject E-13 
Subject E-13 was a 7 year and 6 month old boy who presented with 
delayed gross motor development. His pretest scores measured 3 standard 
deviations below the mean on the TGMD, making him eligible to participate 
in this study. His results on the TGMD appear in Table 13. Data were 
collected for a total of 36 sessions from April 16 through July 9. 
Characteristic to this program was the dynamic sharing of 
responsibilities for the application of the program by the parents. Weeks 1 & 
2 produced 6 activity sessions. During weeks 3-9, the family averaged 3.1 
activity sessions per week. During weeks 10 - 12, the family averaged 2.7 
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activity sessions per week. 
Pretest Performance for Locomotor Skills 
Run. Subject E-13 achieved a brief period of time when both feet were 
off the ground, however, his foot placement was not near the running line, 
and his arms were not bent properly at the elbows and they did not move 
properly in opposition to his leg movement. His non-support leg did not 
bends to a 90 degree angle consistently which prevented Subject E-13 from 
achieving good force and acceleration. 
Gallop. Subject E-13 did not step forward with his lead foot followed by 
a step with his trailing foot in a consistent manner. He was able to achieve a 
brief period when both of his feet are off the ground; however, his arms were 
not bent at the elbows and lifted to waist level. Lastly, he was not able to lead 
with both his right and left foot. 
Hop. Subject E-13 had difficulty hopping. He was not able to hop 
independently with his nonsupport leg bent and carried behind his body, and 
he was not able to hop with his nonsupport leg swinging in a pendular 
fashion to produce added power. In addition, he was not able to bend his 
arms at his elbows and swing them forward on takeoff, and he was not able to 
hop on both his right and left foot. 
Leap. Subject E-13 not able to take off with one foot and land on his 
opposite foot, and he was not able to achieve a period of time when both of 
his feet were off the ground longer than running. When he leaped, he did 
not reach forward with the arm that was opposite his lead foot. 
Horizontal Jump. Subject E-13's horizontal jumping skills were 
delayed. He was not able to complete the preparation stage for this skill. In 
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other words, he flexed his knees well but did not extend his arms behind his 
body. In like manner, his arms were not involved with providing force for 
the jump, and his arms did not reach full extension above his head. He was 
able to leave the ground, and he was able to take off and land on two feet 
simultaneously. Lastly, Subject E-13 was not able to bring his arms downward 
during his landing phase of the jump. 
Skip. Subject E-13' s used a galloping motion to skip, and he did not 
establish a rhythmical repetition of the step-hop on alternate feet, and the foot 
of his nonsupport leg was not carried near the skipping surface during the 
hop phase of this skill. Lastly, his arms were not carried appropriately at waist 
level, and they did not move alternately in opposition to 1egs. 
Slide. Subject E-13's body did not turn sideways to his desired direction 
of travel, and he was unable to step sideways followed by a slide of his trailing 
foot. In addition, he was unable to achieve a short period of time when both 
of his feet were off the floor. 
Pretest Performance for Object Control Skills 
Strike. Subject E-13 was able to grip the striking implement (bat) 
properly, and he knew where to stand and what to do during this activity. 
However, he was not able to achieve proper hip and back rotation, and he had 
difficulty transferring his weight by not stepping with his front foot. 
Ball Bounce. Subject E-13 had difficulty bouncing a ball. He slapped at 
the ball with his right hand, as opposed to pushing the ball with his finger 
tips. He assumed a bent over posture while bouncing the ball, and was 
unable to have the ball make contact consistently with the floor in front of (or 
to the outside of) the foot on the side of his hand being used. He attempted to 
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bounce the ball with his right hand. 
Catch. Subject E-13's catching skills were delayed. His ability to 
prepare to catch a ball by flexing his elbows and holding his hands in front of 
his body was good. However, when the ball was thrown to he did not extend 
his arms properly. Subject E-13 did not catch a ball in his hands, and he did 
not effectively bend his elbows to absorb the force of the ball. 
Kick. Subject E-13 approached the ball with a rapid and continuous 
motion and kicked the ball consistently with his right foot. During contact 
with the ball, his trunk was inclined forward as opposed to properly leaning 
backward. Subject E-13 did not swing the arm opposite his kicking foot 
forward during contact with the ball, and he did not have a mature follow-
through motion by hopping on his non kicking foot. 
Throw. Subject E-13 did not demonstrate proper rotation of his hip 
and shoulder to a point where his dominant side faced the target, and he did 
not transfer his weight properly by stepping with the foot opposite his 
throwing hand. His initiation (windup) or preparation phase was delayed 
and he did not demonstrate a proper follow-through motion where his arm 
moved beyond the release of the ball in a diagonal motion across his body 
toward the side opposite his throwing arm. 
Intervention Results 
Program Implementation Pattern. The following eight motor skills 
were identified as "areas of need:" Galloping, Hopping, Skipping, Side Sliding 
(lateral movement), Ball Bouncing, Catching, Kicking, and Overhand 
Throwing. The pattern for program implementation included activity 
sessions every week, practice of 10 separate motor skills, and 2 to 3 skills 
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practiced each week, except for week 12 when all areas of need were practiced. 
Obstacles. The parents reported that the mother and Subject E-13 were 
sick during week 8, and that the weather conditions during weeks 1 & 2 were 
poor and prevented them from going outside. 
Modifications I Accommodations. This family appeared to be in full 
control of the program and required few modifications. Subject E-13 was such 
a good basketball shooter, the parents wanted to teach him skill to 
complement this strength. Therefore ball bouncing (dribbling) became a 
concern. When the mother reported that her son was bending over when 
bouncing a ball, the project assistant recommended placing a hand on the 
child's chest as a reminder. The hand technique was able to be replaced with a 
verbal cue. 
During throwing activities this subject failed to take adequate time 
between attempts. A combination of a visual cue by slowly moving both 
hands and a verbal cue "slow down" worked well. This accommodation was 
implemented by the parents. 
This subject had difficulty stepping with his opposite foot during 
kicking activities. Once again a visual demonstration, a tap on the stepping 
foot, and a verbal cue "step kick" worked well. 
Data Recording Behavior. Consultation calls occurred once a week for 
8 consecutive weeks. One call was completed after the intervention and 
before the posttest to collect data for the weeks the family was on vacation. 
The project assistant reported that this family was "super cooperative." 
Question #7 on the data collection sheet (How well is the program working 
for you?) received the following comments on separate weeks: Comment 
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from week 3 "Great", comment from week 4 " Love It," comment from week 
5 "Going Well." 
This family reported skill level achievements and commented on the 
levels of progress. All intervention data was reported to the project assistant 
during consultation calls, and analyzed from the project assistants data 
collection sheets. 
Posttest Results 
Improvement occurred in 4 out of 8 areas of identified need with object 
control scores showing the most improvement. Improvement was consistent 
for both posttests. Improvement occurred on the posttest, and significant 
improvement occurred on the 2nd. posttest. Table 13. displays all test scores. 
Table 13 
Test Results "TGMD" Subject E-13 
Locomotor Object Control Sum Totals 
Testing Sessions Pre Post 2nd. Post Pre Post 2nd. Post Pre Post 2nd. Post 
Raw Scores 
Percentiles 
3 
0 
Standard Scores 1 
(GMDQ) 
8 12 
1 5 
3 5 
4 10 12 7 18 24 
1 16 37 0 2 9 
2 7 9 3 10 14 
49 70 82 
Skill Level Results. Completion of all skill levels were conveyed to the 
project assistant by the mother. This subject completed level 1 for hopping, 
level 1 for leaping, level 1 for skipping, level 2 for sliding, level 2 for ball 
bouncing, level 3 for catching, level 3 for kicking, and level 2 for throwing. A 
164 
complete review of all skill levels appear in Appendix J. 
Areas Of Identified Need. Subject E-13 improved in 11 performance 
criteria categories. Seven of the improved categories of criteria performance 
occurred with skills identified as areas of need. Two categories of criteria 
performance improved for side sliding, ball bouncing, and throwing. One 
criteria performance category improved for catching. 
Subject E-13 improved his side sliding skills by turning his body 
sideways toward his desired direction of travel, and by stepping sideways 
followed by a slide of the trailing foot to a point next to his lead foot. He 
improved his stationary ball bouncing skills by contacting the ball with one 
hand at about hip height, and by pushing the ball with his fingers and not 
slapping at the ball. He improved his catching skills by bending his elbows to 
absorb the force of the ball. He also improved his overhand throwing skills 
by completing a downward arc of the throwing to initiate the windup motion, 
and he rotated his hip and shoulder to a point where the nondominant side 
of his body faced his target 
Residual Skills. Performance criteria also improved for running and 
striking. Subject E-13 improved in three performance criteria categories for 
running and one category for the two hand strike. For the posttest running 
score he moved his arms in opposition to his legs with his elbows properly 
bent, his foot placement was on or near the running, and his nonsupport leg 
was bent approximately 90 degrees. Two hand striking skill improved when 
Subject E-13 demonstrated proper hip and spine rotation. 
Summary 
Resiliency, diversity, and consistency characterize this program. The 
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family began the formal activity program during week 1 and completed 
between 1 to 6 activity sessions each week. Both parents managed all aspects 
of the activity program equally and well. 
Subject E-ll improved in 4 of 8 areas of identified motor needs, and he 
improved on two residual skills. Posttest scores recorded improvement in 11 
performance criteria, 5 for locomotor skills and 6 for object control skills. 
Improvement on the 2nd. posttest was remarkable. The subject improved 6 
performance criteria, 4 for locomotor skills, and 2 performance criteria for 
object control skills. 
Eight consultation calls were completed the first eight weeks, and one 
call was completed when this family returned from vacation. The project 
assistant assigned to this family commented that the mother "seemed to have 
great notes to add to our records." However, data collection sheets were not 
returned. The intervention appeared successful in increasing all 
fundamental motor skills. However, the fact that the subject improved from 
the 1st. percentile to the 37th. percentile for object control skills is most 
significant. Also, the fact that the subject increased considerably on the 2nd. 
posttest is significant. 
Analysis of the Individual Subjects 
Considered a Group 
This section provides a statistical analysis of the subjects considered as a 
group. The quantitative results encompass both descriptive and inferential 
statistics. The descriptive results are presented first. Then the inferential 
statistics are presented by order of hypotheses tested. During the intervention 
the (E) group received the home-based activity program, while the (C) group 
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received the "Handwriting Without Tears" handwriting program. After the 
intervention the (E) group received the handwriting program and the (C) 
group received the activity program. After the intervention the programs 
were offered informally and no data was collected. 
To qualify for this study, a subject needed to score one or more standard 
deviations below the mean. Consequently, standardized scores were 
extremely low and did not effectively represent the performance of this 
population of children. Therefore, raw scores were used for all statistical 
analysis. Standardized scores were calculated and reported to qualify results, 
and to verify significant improvement evidenced by several (E) group 
subjects. 
Descriptive Statistics 
The mean locomotor pretest total for the experimental (E) group was 
lower than that of the control (C) group (Table 14). When the locomotor 
scores for the two groups were compared, the (E) group had a mean score of 
8.18, whereas the (C) group had a mean score of 10.09. The pretest locomotor 
scores for the (C) group ranged between 1 and 16 points on the locomotor sub 
scale, with 100% of all (C) group subjects scoring at or below the 9th. percentile 
on the locomotor subtest. The pretest locomotor scores for the (E) group 
ranged between 3 and 15 points on the locomotor sub scale, with 100% of all 
(E) group subjects scoring at or below the 2nd. percentile on the locomotor 
subtest. The highest possible score for the locomotion was 26. 
The pretest object control total for the (E) group was lower than that of 
the (C) Group (Table 14). The mean pretest object control scores were 4.82 (E) 
and 7.08 (C). The (C) group ranged between 0 and 16 points on the object 
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control sub scale, with 100% of all (C) group subjects scoring at or below the 
7th. percentile on the object control subtest. The (E) group ranged between 0 
and 11 points on the object control sub scale, with 100% of the (C) subjects 
scoring at or below the 16th. percentile on the object control subtest. The 
highest possible score for the object control subtest was 19. 
For the pretest the (C) group had a higher total TGMD score than the 
(E) group. Therefore, the (C) group performed at a higher level than the (E) 
group prior to the onset of the home activity intervention for both locomotor 
and object control measures. 
Posttest measures of the locomotor total show that the (E) group scores 
were higher than the (C) group scores. When the mean scores for the 
locomotor subtest for the two groups were compared, large differences were 
found . The (E) group mean score for locomotor skills was 15.00, whereas the 
(C) group had a mean score of 10.46 (Table 14). The (E) group had a range of 
scores from 8 to 23 points. Every (E) group member demonstrated improved 
locomotor skills on the percentile sub scale, and the standard score sub scale, 
with three (E) group subjects reaching the 25th. percentile. In contrast, the (C) 
group had changed little from pretest measures, with locomotor total scores 
improving less than one point to a mean score of 10.46. Only two (C) subjects 
improved locomotor skills on the percentile sub scale and on the standard 
score sub scale. The scores for seven (C) subjects remained the same on these 
standardized measures, and the scores of four (C) subjects declined on the 
posttest. The two (C) subjects that improved on the posttest, scored at the 9th. 
percentile. 
The posttest object control total (Table 14) for the (E) group was higher 
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than the (C) group. The mean object control score for the (E) group was 10.27, 
for the (C) group 6.85. The object control scores for the (E) group were widely 
distributed, ranging from 1 to 16. However, one subject reached the 16th. 
percentile, two reached the 25th. percentile, one reached the 37th. percentile 
and one reached the 50th. percentile. In contrast, the (C) group measures for 
object control skills declined from a pretest score of 7.08, to a posttest score of 
6.85. Overall, three (C) group subjects improved, two subjects declined, and 
eight subjects remained the same. As would be expected, the (E) group had a 
higher total TGMD score than the (C) group (E=25.27, C=17.31). 
Table 14 
Pretest Posttest Scores: Comparison and Experimental Groups for the TGMD 
Pretest Posttest 
Measure M SD M SD 
Locomotor 
Total E 8.18 4.71 15.00 5.46 
c 10.69 5.42 10.47 6.27 
Object Control 
Total E 4.82 3.92 10.27 4.82 
c 7.08 4.86 6.85 5.18 
Total TGMD 
Scores E 13.00 7.69 25.27 9.74 
c 17.77 9.80 17.31 10.90 
Note: £=Experimental group (n=ll), C=Control group (n=13) 
The mean score for locomotor skills (Table 15) for the eight (E) group 
subjects who participated in the 2nd. posttest was higher than the posttest 
total (Posttest= 15.00, 2nd. Posttest=16.88). Five of these (E) subjects improved, 
one subject declined by one point, and two subjects achieved the same score. 
The mean score for object control skills (Table 15) for the eight (E) group 
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subjects that participated in the 2nd. posttest was higher than the posttest 
mean score (Posttest=10.27, 2nd. Posttest=11.38). 
Table 15 
Posttest, 2nd. Posttest Scores: Experimental Group for the TGMD 
Posttest 2nd. Posttest 
Measure M SD M SD 
Locomotor 
Totals E 15.00 5.46 16.88 5.54 
Object Control 
Totals E 10.27 4.82 11.38 5.29 
Total TGMD 
Score E 25.27 9.74 28.25 10.20 
Note: £=Experimental group (n=8) 
Inferential Statistics 
Hypothesis 1 
It was hypothesized that the posttest total score on the TGMD for the 
(C) group would show significant improvement compared to their pretest 
scores on the TGMD. A two-sample, one tailed t-test was performed to 
determine if the (C) group's TGMD total score had improved significantly 
after the 12 week intervention period. Table 14 contains the means and 
standard deviations for the (C) group pretest and posttest TGMD total scores. 
The t-test score had a p-value = 0.55. Thus it was found that the (C) group did 
not demonstrate significant motor skill improvement after the the 12 week 
intervention period. 
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Hypothesis 2 
The second hypothesis stated that the posttest total score on the TGMD 
for the (E) group would show significant improvement when compared to 
their total pretest score on the TGMD. A two-sample, one tailed t-test was 
performed to determine if the (E) group's TGMD total score had significantly 
improved as a result of the intervention. Table 14 contains the means and 
standard deviations for the E group pretest and posttest TGMD total scores. 
The t-test score had a p-value = 0.002. Thus, the posttest TGMD total score 
was significantly greater than the pretest TGMD total score (p<.01) for the (E) 
group with a score of 25.27. 
Hypothesis 3 
According to hypothesis 3, the (E) group would demonstrate 
significantly greater improvement on the TGMD total score than the (C) 
group after the intervention period. A two-sample, one tailed t-test was 
performed to determine if the (E) group demonstrated significantly greater 
improvement on the TGMD total score than the (C) group after the 
intervention period. The pretest/ posttest means and standard deviations of 
the TGMD total scores for the two groups are presented in (Table 14). 
A statistically significant group effect was obtained for the TGMD total 
scores. The posttest TGMD total score for the (E) group was significantly 
greater than the posttest TGMD total score for the (C) group after the 
intervention. The t-test score had a p-value = 0.001. Thus, the (E) group had 
significantly greater improvement in the TGMD total score from pretest to 
posttest than the (C) group. 
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Hypothesis 4 
This hypothesis postulated that there would be no significant change 
between the posttest TGMD total score and the second posttest TGMD total 
score for the (E) group. The second posttest was administered to the (E) group 
two weeks after the termination of the intervention. The means and 
standard deviations for the posttest and second posttest TGMD total scores for 
the (E) group are shown in (fable 15). A two-sample, two-tail t-test was 
performed to determine if the (E) group demonstrated significant change on 
the TGMD total scores for the second posttest when compared to the results of 
the posttest. The 2nd. posttest TGMD total score for the (E) group showed no 
statistically significant change when compared to the posttest. The t-test score 
had a p-value = 0.51. No significant change demonstrates that the (E) group 
was able to maintain their level of fundamental motor skills two weeks alter 
the termination of the intervention. 
Pretest, posttest, and second posttest mean and standard deviation 
scores for each of the 12 separate skills that compose the TGMD (fables K1 
and K2) are located in Appendix (K). 
Qualitative Results 
Quantitative data describes the subjects and their families in some 
ways, but does little to help the reader understand how the parents felt 
relative to the issues impacting on this study. Therefore, this section used 
anecdotal information to "tell the story" of how parents felt about the study. 
Thus, the purpose of this section was to provide an "insider perspective" of 
the feelings expressed by parents about this study, and the role siblings played 
during the home activity program. The effects of how the subject's affect, and 
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how the parent's affect influenced the program and how it influenced the 
subject's motor development requires future study. 
This section, however, is separated into two parts reflecting the 
following questions: 1. What feelings did the parents have toward the 
program? and 2. What impact did siblings have on the study? All 
information was presented from a parental perspective, and gleaned from the 
data collection sheets, from verbal responses during weekly consultation 
telephone calls, and during live interviews. This information was not 
analyzed under strict qualitative methodology. It was included to give insight 
into the parent's feelings about the program, and it is intended to 
complement or to round out the formality of the quantitative treatment of 
the data. 
Three families provided the majority of information for this section. 
Subjects E-1 0' s parents sent a personal letter to the investigator after the 
second posttest assessment session. Subject E-ll's parents submitted a week 
by week written evaluation of the program along with the data collection 
sheets at the second posttest assessment session. Several additional (E) group 
parents made comments on the data collection form that were relevant to the 
purpose of this section. These comments were included. 
What Feelings Did Parents Have Toward the Study? 
For many families, planning for the future of a child with disabilities 
brings additional concerns and stress (Lynch & Stein, 1982; Rich, 1988; Segil & 
Laosa, 1983). This section examined the impact this program had on issues of 
parental attitude and their feelings of hope. The following messages were 
attached to Subject E-ll's data collection sheets: 
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Week # 8: "(Subject name) loves the program. Skill 
development is very slow, but small progress (even if it is 
understanding instructions) can be seen weekly." 
Week # 9: "(Subject narne)"s program is settling into all skills 
from hop to throw. He appears to enjoy leaping, jumping, and 
galloping the most." 
Week # 11: "In order to take the routine out of the program, we 
performed all tasks in a new setting. It worked surprisingly 
well." 
Week# 12: "Hop, Leap, Gallop, Throw, Bounce, Catch, Kick, and 
Pass, are all concepts (Subject name) understands. He performs 
some better than others, but all are part of his daily routine." 
The following segments are from a letter sent to the investigator from 
Subject E-10's parents. It provides an understanding of how the horne activity 
program impacted the hopes and dreams of this family: 
We want to thank you and your team for the opportunity that 
we have to improve (Subject narne)'s gross motor skills, as well 
as learn how we can continue improving them each day and 
give (Subject name) a better quality of life. 
We thought that (Subject name) could do anything because of 
· her "good" gross motor skills, but we were not fully aware of all 
the movements involved with the program. We can now 
contrast all of her movements and keep teaching her while 
playing. 
Thanks again and we wish you continued success with your 
program as we know you can help more families. You have 
given us an opportunity to keep the family together and enjoy 
everything we can. 
The following comments were included on a note card sent to the 
investigator by the parents of subject E-3 six months after the intervention. 
The note card contained photographs of Subject E-3 performing several motor 
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skills during an activity session. The comments demonstrates that the 
activity program has future implications and utility, and that the results of 
the activity program may have repeated benefits as the subjects encounter 
developmental milestones throughout the stages of their motor 
development. 
Although I felt much more qualified to evaluate and coach 
(subject name)'s overall physical development, we hadn't been 
actually using the program. However, a few days ago she picked 
up a ball and has been working on her ball skills quite intently. 
A footnote: You observed that the evaluation of (subject name) 
after the intervention showed gains in all areas except running, 
where she had regressed. Not long after, I came up with a 
tentative explanation for that. Several weeks into the program 
her running speed had increased so much that twice in close 
succession she had taken a really bad tumble on a downhill run 
when she was going fast. After the 2nd. time I cautioned her to 
be more careful, which I think she did by regressing to her 
former style. 
As the investigator and as an adapted physical educator, I was reassured 
to learn that Subject E-3 increased her running speed as a result of the 
intervention. I was also encouraged to learn that the minor digression 
recorded on Subject E-3's posttest during her running skills assessment was 
due to her mother's comments cautioning her to be careful, and not due to a 
neurological predisposition to digress. I suspect that I will enjoy letters and 
notes to this effect for many years. The mother closed her note with the 
following comment: "Thank you so much for your devotion to the wellbeing 
of our children." 
Comments from Subject E-ll's father during the final weeks of the 
intervention provided further understanding of the attitudes of these parents 
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toward the activity program. 
I was out of town all week (week #10), but the first request 
(Subject name) made as I walked through the door Friday 
afternoon was "Lets go hop and leap?" The program is now part 
of his daily routine. 
Week 11 and 12 we moved all activities outside and conducted 
some sessions while we were away visiting friends. The main 
reason for changing the setting was to see how he would 
perform outside of his "comfort zone." On all comparative 
levels, (Subject name) performed his tasks away from his 
normal setting equally as well as in our basement. Hopefully, 
these skills wi11 be visible on July 8th. (Posttest). 
(Subject name) has greatly benefited from this program. His skill 
level will improve with time (and practice), but more 
importantly he grasps the concepts and enjoys the activities. 
(Subject name) just completed a two week gymnastic camp, and 
his Aide reported daily that (Subject name) performed well in a 
group setting of 4 and 5 year old children. 
Comments during the intervention period from the mother of Subject 
E-3 and other (E) group families also indicate satisfaction with the activity 
program. During week #4 of the intervention Subject E-3' s mother wrote 
"Super Progress" for the Level 6 overhand throwing activity on Page 3.87. 
Throwing skills were one of this subject's "Areas of Need" that improved on 
the posttest. The "Super Progress" comment and the apparent progress for 
throwing on the posttest appear to have a direct relationship. 
Comments written on the data collection sheets, and comments shared 
during weekly consultation calls by Subject E-4's parents indicate satisfaction 
with the activity program. When asked how well the program worked 
during week #1, this mother responded "Good." When asked to report the 
progress achieved during week #2, this mother reported that Jumping went 
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"very well," and sliding activities went "well." 
During the posttest assessment session Subject E-4's mother shared the 
following story with this investigator: 
We love to take walks around a pond near our house. 
Occasionally we would stop to throw stones into the water. 
Until we began the activity program (Subject name) could hardly 
reach the water. After 3 weeks of the program, (Subject name) 
can throw a stone 10 to 15 feet into the pond and delights at 
watching the splash. (Subject name) has begun to ask to go for 
walks just to throw stones into the pond." 
During week #4, Subject E-4's mother told the project assistant that the 
program was "working well" and the instructional manual was "very 
helpful." Also during week #4, this mother reported that progress on Level 1 
sliding skills on page 2.46 was "Good," and progress on Level 3 striking skills 
on page 3.16 was "Good." 
During week #5 of the intervention this subject's mother wrote 
"Getting better with left lead" for the Skill Area of Gallop, Level #2, page 2.47. 
During week #6, this mother wrote that progress for ball bouncing, Levels 
1&2 "Looked good," while hopping, Level 1 also "Looked Good," and that 
(Subject name) "Loves to kick." 
The following comments from Subject's E-13's parents indicated 
pleasure and satisfaction with the activity program. The following comments 
were shared during weekly consultation calls and recorded on the project 
assistant's data collection sheets. When asked how well the program was 
working, this mother responded: "Great" during week #3, "Love It'' during 
week #4, and "Going Well" during week #5. 
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What Impact Did Siblings Have On the Study? 
Siblings were invited to participate in the horne activity program when 
appropriate. One adult sibling attended the instructional training sessions, 
however, most sibling interaction occurred under the supervision of a parent. 
Subject E-ll was a 6 year and 7 month old boy with a medical diagnosis 
of both Down syndrome and Autism. He was the middle child with an older 
brother (12 years old) and a younger sister (4 years old). His father writes: 
The program initially started with (Subject's name) and his sister 
Ellie (who is 4 years old) in a quiet setting in our basement. Ellie 
and I demonstrated the concept of hopping in place, and 
jumping and leaping over cardboard bricks laid horizontally. 
This was a good atmosphere for learning for the first four weeks. 
(Subject's name) started to develop good galloping, leaping, and 
jumping skills, with some problems associated with landing 
skills. Both (Subject's name) and his sister did not land on one 
foot for leaping, and they did not land on two feet during 
jumping. 
During week 5 we introduced ball catching and bouncing (pre-
dribbling) skills and one of the unanticipated results was the 
difficulty his sister had with being patient with (Subject's 
name)'s lack of skills. This became a distraction and it was 
determined that these type of skills would be handled one on 
one with his father. 
In week 6 we brought his sister back into the routine (at her 
insistence!), and although the ball skills remained difficult for 
the three of us, we made some progress ... By week 7, Ellie had 
developed a much better understanding of (Subject's name)'s 
challenges with ball skills and has enthusiastically accepted the 
role of my helper for demonstrating the skills through taking 
turns with her brother. We are now playing a variety of games 
with hopping, leaping, jumping, and galloping, with noticeable 
improvement in (Subject's name)'s skills. 
Week 9 was the week where "step and kick" was introduced, and 
for the first time (Subject's name) followed the routine perfectly. 
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His sister was a big help. We worked on throwing and catching 
with different size balls. He is much better at adapting to 
different sizes. 
Although only 4 years old, it appeared that Ellie had developed a 
greater understanding of her brother's limitations. As a result, it appears that 
Ellie has become more tolerant of her brother's limitations. What 
significance will Ellie's greater understanding about her brother have on their 
relationship? What significance will Ellie's greater understanding about her 
brother have on the family dynamics? These questions require further study, 
however, the impact of the home activity program on this sibling 
relationship and on the dynamics of this family appear to be significant. At 
the bottom of the data collection sheets, Subject E-ll's father wrote: 
Week #4 "Good family time with siblings. (Subject name) learns 
well by taking turns and observing." 
Week #7: "Improved patience of siblings. They are now helping 
demonstrate skills." 
Subject E-10 and her family live in Mexico and are in the United States 
for three years while the father completes a project for a major international 
company. Spanish is the primary language in the home. However, English is 
spoken when necessary. 
Subject E-10 is the youngest of three daughters. The older two sisters 
were approximately two years apart. Subject E-10 was approximately 6 years 
younger than her sisters. This investigator had an opportunity to visit this 
family to video tape a home activity session. The mother and the three girls 
interacted well throughout the entire activity session. The selection of 
activities and equipment, and the pace of the session were modified to meet 
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Subject E-lO's needs. The most obvious characteristic of this experience was 
the joy that emanated from the session. The following comment appeared in 
a letter sent to this investigator after the termination of the intervention: 
As you know (Subject Name)'s sisters and ourselves have 
enjoyed the program and we are reaJly having fun with it, 
because it is easy to follow and we can learn from each other. 
Throughout the years we have learned the difficulties 
experienced in learning to teach our special child, but with your 
program we can all play in the family and prepare her for the 
future. (Subject name) is asking every day for "the Passarini 
time." She is really very happy doing it! 
At the onset, the investigator expected that the (E) group would 
improve their fundamental motor skills as a result of the intervention. The 
quantitative data demonstrated that the improvement was accelerated and 
significant. However, the qualitative information gives insight into the 
feelings and spirit created by this study. Zaichkowsky, Zaichkowsky, and 
Martinek (1980) state that child development is more than just motor 
development, it encompasses the cognitive or intellectual, as well as the 
social-psychological, development of the child. The later two domains are 
often referred to as cognitive and affective. "In reality, these domains of 
behavior are intricately related, and affect or interact with each other" (p.2). 
The investigator believes that the study of motor development and the 
teaching of motor skills to children should incorporate all three domains of 
learning, or "total development'' (p.2). This section is a brief look at the 
feelings and emotions of the people associated with this study, and not a 
formal examination of the influence of one's affect on motor development, 
or the role of affective education on motor development of young children. 
Chapter five will address the need for more research on affective education 
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and its relationship to motor development. 
Summary 
The Home-Based Activity Program was effective in accelerating 
fundamental locomotor skills (run, gallop, hop, leap, horizontal jump, skip, 
and slide), and fundamental object control skills (two-hand strike, stationary 
bounce, catch, kick, and overhand throw). The program also discussed 
comments from the parents that expressed their feeling toward the program, 
and that described the impact siblings had on the success of the program. 
To discover what aspects of the Home-Based Activity Program were 
responsible for these changes is a necessary future step. It was clear in this 
program that the combined effects of the consultation calls from project 
assistants and the investigator, the instructional training sessions, the 
attitudes of the project assistants, and the attitudes and enthusiasm of the 
parents all impacted on the subject's performance. For some parents the 
instructional training sessions, the assessment sessions, and/ or the 
professional analysis of their child's motor skills was motivating. For others 
the perception of improved motor development and improved access to 
inclusive physical education, recreation, fitness and sports programs was 
most inspirational. The dialogue that developed between project assistants, 
the investigator and the families was designed to bring hope to parents that 
their child would be healthier, happier, and more accepted. 
The role of the project assistant is essential to the product, process, and 
success of this study. Taggert (1980) cites that successful parent-professional 
relationships depend on the person assuming the role of the teacher being 
"fully prepared in his or her substantive understanding of the program and 
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also being motivated to bring about change in the subject's behavior" (p.187). 
The ability of the project assistants to accurately assess the subjects, to develop 
a communication plan, and to actively implement the Home Activity 
Program was a vital factor in this program. Building confidence and trust 
into the parent-professional relationship is of paramount importance when 
time and patience are challenged by the overwhelming responsibilities of 
caring for a child with significant disabilities. 
In most parenting "type" programs the project assistant is not the 
subject's teacher. In addition to drawing a salary, physical education teachers, 
both regular and adapted, are most likely reinforced or rewarded by their 
students's improved motor skills, by the parents he or she is working with, or 
by positive evaluations from his or her supervisor. Project assistants are not 
usually privy to these rewards, and with programs and studies like this one, 
the danger that residual rewards such as professional experience, professional 
obligation and graduate credit may not be powerful enough to maintain 
motivation, enthusiasm and commitment to the program. 
These problems were not a factor in this study. All three project 
assistants were college graduates and certified physical education teachers. 
Sharon and Scott had 10 and 5 years of teaching experience respectively. 
Michelle was a certified fitness instructor and a certified physical therapist 
assistant. All project assistants were compensated monetarily, and received 
positive reviews from the parents. This component of the study was a major 
reason for its success. In addition, family comments were overwhelmingly 
positive for virtually all aspects of the program. 
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CHAPTERV 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
This study was limited to 12 fundamental motor skills (run, gallop, 
hop, skip, leap, jump, slide, throw, catch, strike, kick, and bounce) as 
measured by the test of gross motor development. Fundamental motor skills 
are essential for developing mature movement patterns and they foster 
greater success at accessing physical education, community recreation, fitness 
and sport programs (Gallahue & Ozmun, 1998). 
An anomaly of characteristics common to Down syndrome, and 
conditions associated with the complex neuropathology of this syndrome 
make fundamental motor skiJls difficult to achieve. Ross, Galaburda, and 
Kemper (1984) noted that children with Down syndrome have difficulties 
with postural adjustments, locomotion skills, maintenance of equilibrium, 
and perceptions of speed of body movements. Davis and Sinning (1987) 
noted that persistence of primitive reflexes, delays in postural reactions, and 
difficulty with the timing of movements are problematic for this population. 
Kerr and Blais (1985) observed children with Down syndrome are slower in 
their reactions on visual tracking tasks, while Zausmer and Shea (1984) 
observed young children with Down syndrome to be delayed with gait pattern 
development and mobility skills. Atlantoaxial subluxation and joint 
hypermobility (Block, 1991), weaknesses in the flexor and extensor muscles 
(O'Brien and Hayes, 1995), the ability to specify resting muscular length-
tension, and the ability to voluntarily increase muscular stiffness to maintain 
postural integrity, and movement production (Davis and Sinning, 1987) are 
just a few of the related conditions that make learning fundamental motor 
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skills difficult for children with Down syndrome. 
Gallahue (1989) notes that the development of fundamental motor 
skills is basic to the development of a11 children. "A wide variety of 
movement abilities provide children with a wealth of information on which 
to base their perceptions of themselves and the world around them" (p. 226). 
Children who have mature fundamental motor ski1ls interact more easily 
with family and friends, form friendships more easily with peers, and achieve 
greater success and enjoyment in community recreation, fitness and sports 
programs (Ulrich, 1985). 
Thjs study found that fundamental motor skill development of 
young children with Down syndrome could be accelerated and could be 
maintained two weeks after the intervention as a result of a 12 week horne-
based motor activity program. Treatment of the data demonstrated that the 
experimental (E) group made significantly greater improvement in 
fundamental motor skill development than the comparison (C) group 
(p=O.OOl), as a result of the home-based activity program. Each week parents 
were asked to provide comments on the home-based activity program. Their 
comments confirmed that the program was successful, especially when 
siblings participated. 
Summary 
The general purpose of this study was to assess the effects of a home-
based activity program on the rate of fundamental motor skill development 
of children with Down syndrome between 6 and 10 years of age. The study 
also assessed the ability of these subjects to maintain their fundamental 
motor skill level two weeks after the termination of the intervention. 
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Particular purposes of the study were task specific. In order to establish 
standard performance criteria for determining eligibility for the study, a 
reliable assessment devise was needed . The Test Of Gross Motor 
Development met all of the requirement for identifying children with Down 
syndrome who fall one standard deviation or more below the mean for 
fundamental motor skill development. Secondly, a home-based activity 
program that could be administered by parents was required. This task 
required the development of an instructional manual to organize the 
program and to sequentially presented the information to both the parents 
and the project assistants. Further, the decision to design this study to be 
disability specific was directly related to the position that knowledge about a 
child's disability is a prerequisite to the successful inclusion of the child into 
the mainstream of school and community programs. The final task was to 
design a program that was worth the effort that parents were required to 
commit to the program. 
The need for this study emerged from a common belief that children 
with Down syndrome required specific therapeutic treatment plans to 
improve fundamental motor skills. This study demonstrated that young 
children with Down syndrome can accelerate fundamental motor skills with 
a home-based activity program designed around a traditional motor 
development curriculum with modification. 
Prior to this study, the TGMD did not have reliability data on the 
motor development of young children with Down syndrome. This study was 
the first formal effort to collect this data. This study also contributed to the 
understanding of how fundamental motor skill development of children 
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with Down syndrome compared to the FMD development of children 
without disabilities. 
This study comes at a time of increased incidence of sedentary 
behavior, and reduced physical activity among American children and 
adolescents (Dietz, 2000; USDHHS, 2000). Although the model of this study is 
designed to address the lack of opportunity for physical activity among 
children with disabilities, the design is also relevant to the physical activity 
needs of all children. 
The subjects were 26 children diagnosed with Down syndrome between 
6 and 10 years of age. The children in this study were a representative sample 
of the population of persons with Down syndrome. Ninety six percent (25 of 
the 26) of the study sample had a diagnosis of Trisomy 21 Down syndrome. 
Four percent (1 out of 26) of the study sample had a diagnosis of Mosaic Down 
syndrome. The experimental (E) group subjects included eight boys and five 
girls who lived at home with their parents, and who resided in 
Massachusetts. The comparison (C) group included six boys and seven girls 
who also lived at home with their parents and who resided in Massachusetts. 
All subjects qualified for the study be scoring one or more standard deviations 
below the mean on the TGMD. 
Three project assistants (2 primary and 1 alternate) were instructed by 
the investigator to administer all motor skill tests at a central testing site 
located in the investigator's school district. The project assistants were also 
instructed to coach the parents during the Home-Based Activity Program. 
Coaching responsibilities included weekly consultation telephone calls to 
designated families, and completion of weekly data collection sheets. The 
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instructional training sessions for project assistants, conducted by the 
investigator, comprised group meetings, and weekly planning sessions either 
by telephone or in person. 
Two types of data were collected; test performance data (Test Data), and 
activity and procedural data during the intervention (Intervention Data). 
Test data were collected by administering the TGMD (Ulrich, 1985) to all 26 
subjects at the same test site, on the same days, by the same test personnel, 
and under the same test conditions. All tests (Test Data) were video taped 
and scores were calculated from analysis of the tapes. Three testing session 
(Pretest, Posttest, and Second Posttest) comprised 62 individual test 
administrations. 
Most intervention data were collected and recorded with telephone 
calls from project assistants to parents. However, some intervention data 
were collected during private meetings, and some intervention data, 
including all instructional sessions and home visits, were captured on video 
tape. A home visit with Subject E-10 and her family was video taped to 
evaluate the effects of the home activity program. All data were collected 
during the spring and summer months of 2000 (April through July). 
Data collections sheets (Appendix C) were used by both the (E) group 
parents and by the project assistants to record information (Intervention Data) 
during weekly consultation calls. Intervention data were collected for a total 
of 411 activity sessions during the 12 week Home-Based Activity Program. 
Information from the (C) group was collected and recorded by the 
investigator. Handwriting information was collected for a total of 395 
handwriting sessions during the 12 week handwriting program. Activity data 
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were collected to monitor and evaluate the effectiveness of the Home-Based 
Activity Program. Handwriting information was collected to address parental 
concerns, answer questions, and to insure that parents were spending a 
minimum of 90 program specific minutes a week with their children. All 
project assistants and 6 of the 13 (E) group parents returned data collection 
sheets to the investigator as expected. 
The research design used for this study was a traditional independent 
group design, with a pretest, posttest, and 2nd. posttest design using the Test 
Of Gross Motor Development (Ulrich, 1985), and a 12 week home-based 
motor development intervention. A paired two group, one-tail t test was 
selected to determine if the intervention was specifically responsible for the 
accelerated motor development demonstrated by the (E) group subjects, as 
opposed to the improvement occurring by chance. In addition, an unpaired 
two group, one-tail t test was applied to the dependent variables for the (E) 
group two weeks after the completion of the intervention to measure if the 
(E) group subjects maintained the fundamental motor skills they acquired 
during the intervention? 
The Home-Based Activity Program was a multi-level intervention that 
was applied to the (E) group subjects in a uniform and sequential manner. 
The initial level of utilization of the activity program was determined by the 
individual pretest results of the (E) subjects on the 12 component skill areas of 
the TGMD. The level of program utilization was also related to the following 
steps: (a) participation by parents and project assistants in separate procedural 
specific, and task specific instructional training sessions; (b) participation by 
parents in weekly consultation calls with project assistants; (c) collecting and 
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recording data weekly; and (d) utilization of the Instructional Manual. 
Individualized motor development programs (IMDP) were developed 
for each (E) group subject (Appendix B). Each IMDP included the following 
information: (a) an Individualized Test Report, (b) personalized goals and 
objectives, and (c) recommendations for each identified area of motor 
development need. Recommendations were adjusted weekly. The results of 
two subjects (E-5 and E-7), who did not completed the minimum number of 
activity sessions (30) to be included in the statistical analysis of the test data 
were significant, because both subjects improved their fundamental motor 
skills (FMS) as a result of the intervention, and these two subjects either 
maintained or improved their FMS two weeks after the termination of the 
intervention. The results of these subject's indicate that a partial application 
of the horne activity program may be improve or even accelerate 
fundamental motor skills. 
The results revealed that all subjects who completed the study 
accelerated their fundamental motor skill development. In addition, all 
subjects who completed the study either maintained or improved their 
overall fundamental motor skills two weeks after the termination of the 
intervention. Four subjects (E-4, E-6, E-8. and E-10) improved their FMS into 
the average range classification for the TGMD. 
For all of the (E) group subjects who completed the study, sixty out of 
seventy five (80%) of all the skills identified as "areas of need" improved on 
the posttest. In addition to the improvement demonstrated in "areas of 
need," the (E) group averaged improvement in two additional residual motor 
skills as a result of the intervention. When compared to the comparison (C) 
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group, the rate of fundamental motor skill improvement for the (E) group 
was significant. 
Conclusions 
This study successfully developed and field tested a home-based motor 
activity program for young children with Down syndrome based on the 
research of Bishop and Horvat (1984), Cooley and Graham (1991), Cronk et al. 
(1978), Dietz (2000), Dunn et al. (1986, 1997), Eichstaedt and Lavay (1992), 
Folsom-Meeks (1984), Gallahue and Ozmun (1998), Halverson et al. (1973), 
Henderson (1985), Horvat (1991), Kemper (1998), Pate (1995), Roberton (1985), 
Shea (1991), Sherrill, (1998), Taggert et al. (1986), Ulrich (1985 & 2000), The 
USDHHS (1996 & 2000), and Zausmer and Shea (1984). The home-based 
activity program was successfully administered by parents, and the TGMD 
successfully measured and recorded the changes in motor behavior of young 
children with Down syndrome ages 6 to 10 years. Improvement in the two 
dependent behaviors (locomotor skills, object control skills) appeared to be a 
result of the intervention and not extraneous variables. 
The study established norms for young children with Down syndrome 
ages 6 to 10 years for the Test of Gross Motor Development. The TGMD can 
be administered in 15 to 20 minutes by a physical education specialist or 
classroom teacher. The person administering the test needs minimal 
preparation and instruction. 
Further, the subjects that completed the home-based activity program 
accelerated their fundamental motor skills as a result of the intervention, 
with 4 of the 11 subjects improving to the average category. These same 
subjects maintained or improved their FMS two weeks after the termination 
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of the intervention. 
A 12 week program, composed of ninety minutes a week of structured 
and sequential home-based motor activities, can accelerate fundamental 
motor skill development, and can maintain motor skill levels two weeks 
after the termination of the program in young children with Down 
syndrome. 
Testimony to the success of this study came from expressions of 
satisfaction and joy and hope from the parents. When Subject E-ll's father 
walked into the house after being out of town for a week, the first word 
(Subject name) said was "Lets go hop and leap." This father wrote that his 
son "Loves the program, ... he appears to be settling into all skills from hop to 
throw, ... small progress (even if it is understanding instructions) can be seen 
weekly, ... the program is part of his daily routine, ... His skill level will 
improve with time (and practice), but more importantly he grasps the 
concepts and enjoy's the activities." Subject E-ll was a 6 year old boy 
diagnosed with Trisomy 21 Down syndrome, and he also has a diagnosis of 
Autism. 
Subject C-6 was a 9 year old boy with a diagnosis of Trisomy 21 Down 
syndrome and a member of the comparison group who received the home-
based activity program informally during the second intervention period. 
His mother was told by her son's school, that (subject name) did not need 
physical education because he was receiving physical therapy. The mother 
replied "Don't you tell me that my kid doesn't have the right to take P.E. 
because he is disabled." She took out the individualized motor assessment 
report that was developed from the pretest and said, " ... he is 3 standard 
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deviations from the mean on the TGMD, and here are the tests results - you 
tell me who needs physical education more?" The mother continued, "Then 
I took out the giant book (instructional manual) and plunked it down on the 
table, and said, if you don't know what to do then read this." The special 
education teacher responded, "Can we hold onto to this for a while?" 
Subject C-6' s mother stated, "the home activity program not only 
helped me understand how to help (subject name), but it has helped our 
school system because they didn't know where to go with (subject name)'s 
physical education program." She continued, "after I showed them (the 
school) the program, the P.T. and the director of P.E. got together and things 
have worked out fine. They are so surprised how well (subject name) is 
doing." The mother concluded our conversation by saying, "There are not 
many physical activities that (subject name) can do well, but this program is 
something he loves to do. I can't understand why they would take this away 
from him? Anyway, the problem is resolved and (subject name) is getting 
physical education like the typical kids." 
Parents described the effects the program had on their other children. 
Subject E-ll's father wrote, "By week 7 Ellie (Subject E-ll's sister) had 
developed a much better understanding of (subject name)'s challenges with 
ball skills and has enthusiastically accepted the role as my helper for 
demonstrating the skills through taking turns with her brother." The father 
wrote several weeks later, "Although only 4 years old, it appeared that Ellie 
had developed a greater understanding of her brother's limitations. As a 
result, it appeared that Ellie has become more tolerant of her brother's 
limitations. 
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Subject E-10's was an 8 year old girl with a diagnosis of Trisomy 21 
Down syndrome, and she had two older sisters. Her family is visiting the 
U.S. from Mexico for 3 years while the father completes a project for a major 
international company. The parents wrote these words in a letter to the 
investigator after the intervention terminated, "As you know (subject 
name)'s sisters and ourselves have enjoyed the program and we are really 
having fun with it, because it is easy to follow and we can learn from each 
other." The parents expressed hope for their daughter's future when they 
concluded the letter with the following words, "Throughout the years we 
have learned the difficulties experienced in learning to teach our special 
child, but with your program we can all play in the family and prepare her for 
the future. (Subject name) is asking every day for The Passarini Time." 
The conclusion drawn from this sample of parent comments is that a 
home-based activity program can bring hope and joy to families with young 
children with Down syndrome. A second conclusion is that siblings can both 
help and benefit from this program. If this program helped Subject E-ll's 
sister Ellie build a sense of understanding and tolerance for her brother's 
limitations at the age of 4 years old, then it may help other siblings do the 
same. It appears as if Subject E-11 has an advocate for life. 
Recommendations 
Further study should attempt to implement a home-based motor 
activity program with children who are challenged by a wide variety of 
disabilities. Specifically, a larger sample size and longer length of 
intervention should be undertaken. In addition, children with disabilities 
should be followed longitudinally to determine the long term benefits of 
193 
instructing parents to intervene, as teachers of motor development, early in 
their child's life. The role of "Parent as Teacher" should be examine from the 
point of view of "Parent as Observer, Interpreter, and Decision Maker" of 
their child's motor learning process. Further, the study should be repeated 
with the Test of Gross Motor Development, 2nd. Edition (TGMD-2). 
To study motor development from only a psychomotor perspective is 
incomplete. "In reality, the psychomotor, the cognitive, and the affective 
domains of behavior are intricately related and affect or interact with each 
other'' (Zaichkowsky, et. al., 1980, p.2). Possibly, an important future step may 
be to develop methodologies to discover how children feel about movement 
activities, how they feel about physical play, and how they feel about their 
motor skill development. Also, developing methodologies to learn the 
feelings of parents and I or care givers toward children's motor skill 
development may possibly and additional future step. Instruments must be 
contextually-and-culturally sensitive, reflecting the culture and environment 
in which children live. 
When implementing a motor activity intervention system with the 
purpose of improving and/ or accelerating fundamental motor skill 
development, integration of written reports, instructional manuals, 
communication systems, and hands on instruction, is of primary importance. 
All systems and materials should be in place for the first instructional session. 
Although families were instructed to initiate the activity program 
before assessment reports, individual goals and objectives, and 
recommendations sheets, arrived, and before consultation calls with project 
assistants commenced, only 5 families initiated the program on time and as 
194 
directed. Six families did not initiate the activity program until week 3, and 
two families averaged just one activity session per week for the first two 
weeks. Most families expressed concern about initiating the activity program 
without the assessment reports and recommendations, and before talking to a 
project assistant. If this study is to be replicated, it would seem more 
appropriate to conduct the first instructional session after the pretest results 
have been scored and after the assessment reports, goals and objectives, and 
recommendations have been developed and distributed to parents. 
The investigator conducted the first instructional training session prior 
to scoring the pretests to avoid delaying the intervention a week due to April 
school vacation. The school vacation week was not a good time to initiate the 
intervention for most of the families due to schedule changes, and this 
strategy should not be used with future studies. 
Future research to accelerate and maintain fundamental motor skills 
for children with disabilities will hopefully be stimulated by the ideas and 
evidence resulting from this Home-Based Activity Program. 
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APPENDIX A 
TEST OF GROSS MOTOR DEVELOPMENT (TGMD) 
SKILLS AND PERFORMANCE CRITERIA 
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TEST OF GROSS MOTOR DEVELOPMENT (TGMD) 
SKILLS AND PERFORMANCE CRITERIA 
LOCOMOTION 
SKILL 
1. RUN 
2. Gallop 
3. Hop 
4. Leap 
5. Horizontal 
Jump 
CRITERIA PERFORMANCE 
1. Brief period where both feet are off the ground. 
2. Arms in opposition to legs, elbows bent. 
3. Foot Placement near or on a line (not flat footed) 
4. Nonsupport leg bent approximately 90 degrees 
(Close to buttocks) 
1. A step forward with the lead foot followed by a 
step with the trailing foot to a position adjacent to 
or behind the lead foot 
2. Brief period where both feet are off the ground 
3. Arms bent and lifted to waist level 
4. Able to lead with the right and left foot 
1. Foot of nonsupport leg is bent and carried in back 
of the body 
2. Nonsupport leg swings in pendular fashion to 
produce force 
3. Arms bent at elbows and swing forward on 
takeoff 
4. Able to hop on the right and left foot 
1. take off on one foot and land on the opposite foot 
2. A period where both feet are off the ground 
(Longer than running) 
3. Forward reach with arm opposite the lead foot 
1. Preparatory movement includes flexion of both 
knees with arms extended behind the body 
2. Arms extend forcefully forward and upward 
reaching full extension above head 
3. Take off and land on both feet simultaneously 
4. Arms are brought downward during landing 
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TEST OF GROSS MOTOR DEVELOPMENT (TGMD) 
SKILL 
6, Skip 
7. Slide 
SKILLS AND PERFORMANCE CRITERIA 
LOCOMOTION 
CRITERIA PERFORMANCE 
1. A rhythmical repetition of the step-hop on 
alternate feet 
2. Foot of nonsupport leg carried near surface during 
hop 
3. Arms alternately moving in opposition to legs at 
about waist level 
1. Body turned sideways to desired direction of travel 
2. A step sideways followed by a slide of the trailing 
foot to a point next to the lead foot 
3. A short period where both feet are off the floor 
4. Able to slide to the right and to the left 
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TEST OF GROSS MOTOR DEVELOPMENT (TGMD) 
SKILLS AND PERFORMANCE CRITERIA 
OBJECT CONTROL 
SKILL 
1. Two-Hand 
Strike 
2. Stationary 
Bounce 
3. Catch 
4. Kick 
5. Overhand 
Throw 
CRITERIA PERFORMANCE 
1. Dominate hand grips ball above nondominant 
hand 
2. Nondorninant side of body faces the tosser (feet 
parallel) 
3. Hip and spine rotation 
4. Weight is transferred by stepping with front foot 
1. Contact baH with one hand at about hip height 
2. Pushes ball with fingers (not a slap) 
3. Ball contacts floor in front of (or to outside of foot) 
foot on the side of the hand being used 
1. Preparation phase where elbows are flexed and 
hands are in front of body 
2. Arms extend in preparation for ball contact 
3. Ball is caught and controlled by hands only 
4. Elbows bend to absorb force 
1. Rapid continuous approach to the ball 
2. The trunk is inclined backward during ball contact 
3. Forward swing of the arm opposite kicking leg 
4. Follow-through by hopping on nonkicking foot 
1. A downward arc of the throwing arm initiates the 
windup 
2. rotation of hip and shoulder to a point where the 
nondominant side faces an imaginary target 
3. Weight is transferred by stepping with the foot 
opposite the throwing hand 
4. Following-through beyond ball release diagonally 
across body toward side opposite throwing arm 
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APPENDIX B 
ASSESSMENT 
REPORT - GOALS & OBJECTIVES - RECOMMENDATIONS 
200 
CIRCLES OF LEARNING 
HOME ACTIVITY PROGRAM 
Motor Skill Development 
of Cillldren With Down Syndrome 
NAME: Katie McCillld 
D.O.B. 6/29/93 
D.O.E. 4/ 1 I 00 
Evaluation Report 
C.A. 6 years, 9 mos. 
CLINICIAN: Scott Parseghian 
BACKGROUND INFORMATION: Katie is currently participating in The 
Circles Of Learning Home Activity Program. This program is a research study 
being conducted for Boston University by John R. Passarini, C.A.G.S. John is 
a certified Adapted Physical Educator and a doctoral candidate at Boston 
University. Tills study is being conducted as part of John's doctoral 
dissertation. John is the system wide adapted physical education specialist for 
the Wayland Public Schools. 
Gross motor development is described as the skillful use of the total 
body in large muscle activities that require temporal and spatial coordination 
of movement of a number of body segments simultaneously. Gross motor 
development frequently includes skills that are used to transfer the body from 
one location to another (running, hopping, jumping, etc.) and to propel and 
receive objects (throwing, catching, striking, kicking etc.). 
During the elementary school years, a cillld' s gross motor proficiency 
plays a significant role in self esteem and social development. Poor gross 
motor skills , and the perception of deficient gross motor skills by other 
children, may promote withdrawal from physical activity. Withdrawal from 
physical activity decreases a cillld's opportunity for social interaction and skill 
acquisition. Therefore, tills evaluation will examine where Katie is in her 
gross motor skill development, and how well she utilizes her skills during 
physical education and age appropriate physical play. 
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The test used for this evaluation is the Test Of Gross Motor 
Development (TGMD). This particular test evaluates the gross motor 
functioning of children in early elementary school (Up to 10 years old). The 
test measures 12 gross motor skills frequently taught to elementary school age 
children, and provides both norm- and criterion-referenced interpretations. 
To master fundamental gross motor skills, a child must first develop 
mature movement patterns prior to attempting the qualitative aspects of 
time, distance, and accuracy. Therefore, the purpose of the TGMD is to place a 
priority on the gross motor skill sequence rather than the product of 
performance. In elementary school and in middle school, games, recreation 
skills, fitness and sport skills become increasingly complex by requiring faster 
times, greater distances to cover, and greater accuracy in order to be successful. 
This evaluation is designed to evaluate Katie's movement patterns and 
motor planning skills, and to support any area of motor weakness in order to 
prepared Katie for her movement and play I sport/ fitness demands in the 
future. 
Katie received the Test Of Gross Motor Development (TGMD) under 
clinical conditions at the Happy Hollow School in Wayland Massachusetts. 
Katie's assessment was video taped, and her performance was scored from the 
video tape. During a 45 minute testing session Katie was presented with a 
variety of tasks in formal gross motor testing and active play skills. This 
assessment was administered under clinical conditions by Scott Parseghian, 
and will be scored by Scott Parseghian and John R. Passarini. This report was 
written jointly by both Scott and John. 
This report is designed to provide important educational information 
about Katie to her parents, school, community, and youth sport coaches. 
GENERAL OBSERVATIONS: Katie is a polite and reserved 6 year and 9 
month old girl. Katie has a diagnosis of Down Syndrome and appears to 
enjoy most play and movement activities. Katie attempted all of the subtest 
activities and demonstrated enjoyment, good attention to instruction and 
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good physical stamina throughout the entire test. Katie attempted her 
throwing activities with her right hand, she kicked with her right foot, and 
attempted to bounced a ball with her right hand. As a result of this home 
activity program over the next 12 weeks, Katie should accelerate her 
fundamental motor skill development. We were very impressed with Katie's 
ability to pay attention and remain organized and focused around all of the 
activities. 
FINDINGS: Katie presents with delayed gross motor development. She 
scored at the 1st. percentile for Sub test #1, locomotor skills and she scored in 
the 5th. percentile for Sub test #2, object control skills. Sub test # 1, 
Locomotion skills, measure run, gallop, hop, leap, horizontal jump, skip, and 
slide skills that move the center of gravity from one point in space to 
another. Sub test #2, Object Control, measures the two hand strike, stationant 
r o 
bounce, catch, kick, and overhand throw, skills that project and receive 
objects. 
' 
Katie's Gross Motor Developmental Quotient (GMDQ) is 70. The 
GMDQ is a type of composite standard score that represents a broad indication 
of gross motor skill competence. This standard score has a mean of 100 and a 
standard deviation of 15. Katie's GMDQ of 70 falls two standard deviation 
below the mean. 
Test Results "TGMD" 
Sub Tests: Raw Scores Percentiles 
1 
Std. Scores 
3 Locomotor Skills: 7 
Object Control Skills: 4 5 6 
Sum of Standard Scores = 9 
Gross Motor Development Quotient= 70 
Katie presents with good potential for improved fundamental motor 
skill development. She appears to enjoy her play and movement 
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environments, and demonstrated emerging age appropriate skills with many 
of the subtest performance criteria. The focus of this evaluation will 
concentrate on how Katie performs the specific criteria for each of the 12 
fundamental motor skills rather than where Katie falls on a standardized 
scale. 
Locomotor Skills: This subtest measures the run, gallop, hop, leap, 
horizontal jump. skip, and slide. skills that move the center of gravity from 
one point to another. 
Katie has a functional running gait that is close to being fully mature. 
When Katie runs she achieves a brief period of time when both feet are off 
the ground, and her foot placement is appropriate and effective. When Katie 
runs her non-support leg does not consistently bend to a 90 degree angle. By 
bending her nonsupport leg to a 90 degree angle, Katie will insure insuring 
full force and power when she strides. Katie runs with her arms bent 
properly at the elbows and moving in opposition to her legs. She is very close 
to achieving full credit for this criteria, and should easily meet this criteria 
during this program. Katie should continue to be encouraged to run 
frequently and also enjoy long walks at different speeds. 
When g.alloping.. Katie does not step forward with her lead foot 
followed by a step with her trailing foot in a consistent manner, however, she 
is able to achieve a brief period of time when both of her feet are off the 
ground. Katie demonstrated the rhythm of galloping which indicates that she 
is approaching mastery. When galloping, Katie's arms are not yet bent 
appropriately and lifted to waist level, and she is not able to lead with both 
her right and left foot. Katie's left leg is clearly her dominant leg. When 
teaching Katie to gallop, she should be made to slow down and begin by 
walking through the movements. You may use music, or have Katie to sing 
a simple song while galloping. She has the rhythm the the gallop 
movement, and music or singing may help her learn to refine the criteria 
that was not achieved. To teach the concept of using her lead foot, you can 
use colored tape to put on her shoes. With red tape on her right foot, you can 
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say, "put the foot with the red tape first." 
Katie is able to hop three times on her right foot but not on her left 
foot. Katie is not able to hop with her nonsupport leg bent and carried behind 
her body. and her nonsupport leg does not swing in a pendular fashion to 
produce force. Katie is able to bend her arms at her elbows and swing them 
forward on takeoff. She gets good help from her arms. When Katie hops she 
holds her nonsupport knee high and in front of her body. With practice, and 
with age, Katie will experience a positive change in her body composition 
(Muscle to fat ratio) and all of these fundamental locomotion skills will 
become easier. 
There are several age appropriate hopping activities that Katie can 
profit from. Hopscotch and the Five Dot drill can be done at home. Hopping 
activities will help Katie build more explosive leg muscles, and they will help 
her to improve her locomotion skills. Once again, the patterns that we are 
looking for with hopping activities are; 1. the nonsupport leg is bent and 
carried in back of her body, 2. her nonsupport leg swings in a pendular 
fashion to produce force, 3. her arms are bent at the elbows and swing forward 
upon take off, and 4. she is able to hop on the right and the left foot. 
Katie leapswith functional ability. When asked to leap over an object, 
Katie does runs with a continuous motion up to the object and takes off with 
one foot, but is unable to land and balance independently on one foot. When 
leaping, Katie achieves a period of time when both feet are off the ground 
longer than running. However, when Katie leaps, she does not reach 
forward with her arm that is opposite her lead foot. Improved leaping 
activities will help Katie improve her performance in activities like dance, 
gymnastics, track and field events, and all locomotion skills in general. 
Katie's horizontal jumping skills are emerging. Katie's prepatory 
jumping movement is not yet mature. She is able to flex both knees but does 
not fully extended her arms behind her body before jumping. During the 
jumping motion, Katie's arms do not extend forcefully upward and slightly 
upward. Katie's arms do not reach full extension above her head. Katie does 
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however, take off and land on two feet simultaneously. With more practice, 
Katie will be able to complete a horizontal jump in a more mature fashion by 
bringing her arms downward during her landing phase of the jump. 
Jumping is important in many refined motor and fitness movements and 
tasks. Katie is very close to achieving mature status with several of the 
criteria performance for this skill. 
Katie's ability to skip is emerging. Skipping is a difficult activity that 
requires both stepping and hopping skill. Katie does not yet skip with a 
rhythmical repetition of the step-hap on alternate feet. The foot of her 
nonsupport leg is not carried near the surface during the hop phase, and her 
arms do not move alternately in opposition to her legs at about waist level. 
Katie will be able to skip when her hopping skills, balance ability, 
coordination, and legs strength improve. 
When attempting to skip, Katie uses a gallop type movement. She 
demonstrates good rhythm during her locomotion movements. I think it 
will be to Katie's advantage to incorporate rhythm into her home activity 
program. 
Katie's ability to move laterally (Slide) is in the rudimentary stages. 
This skill is very important for games of tag, or for dodging. When Katie 
attempts to move laterally, her body does not properly turned sideways to her 
desired direction of travel, she is not able to step sideways followed by a slide 
of her trailing foot. In addition, when Katie attempts to slide, she is unable to 
achieve a short period of time when both of his feet are off the floor. The 
instructional manual has many fun activities to stimulate improved sliding 
skills. 
Object Control: The object control subtest measures two hand strike, 
stationary bounce, catch, kick, and overhand throw skills that project and 
receive objects. Object control skills can be difficult because they require hand 
and eye coordination, the ability to track a three dimensional object in flight, 
and the ability to motor plan how to get ones body to an anticipated 
destination where the object is suspect of landing. Katie's Circles of Learning 
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program will focus on many or the object control skills because Katie appears 
to have difficulty with many of these skills. 
Katie's striking skills (baseball bat) are functional yet still developing. 
Katie was able to grip the bat properly. When preparing to hit the ball Katie's 
non dominant side of her body properly faced the tosser, and her feet were 
parallel which also allowed her body to properly face the tosser. Positioning 
one's body for striking skills is very important, because improper positioning 
can effect the entire skill, even if a child is able to perform other characteristic 
criteria of the skill. Katie was not able to achieve proper hip and back 
rotation, and had difficulty transferring her weight by stepping with her front 
foot. With a slight adjustment with her stance, Katie should achieve a 
mature hitting style easily. Katie should be reminded to keep her rear elbow 
up when hitting. 
After placing Katie in the proper hitting position, have her just take a 
short step required for good hitting performance. After several practice steps, 
then allow Katie to hit a thrown ball. Katie would benefit from practice 
hitting a ball off of a hitting tee, or a ball that is suspended from a string. To 
encourage improved trunk rotation, practice the drill where you and Fate 
stand back to back and turn to pass a ball or other type of object to each other. 
Just make sure that Katie's feet remain in one position. 
Katie had difficulty bouncing a ball. She understands the concept, but 
is not yet able to control the ball with one hand. Katie does not make contact 
with the ball with one hand at about hip height. She slaps at the ball rather 
than pushing the ball with her fingers. Katie is not yet able to consistently 
have the ball contact the floor in front of or to the outside of her foot on the 
side of the hand being used. Katie has a tendency to bend over too far while 
attempting to bounce a ball. She makes contact with the ball, but is not able to 
control the direction of the ball. 
Katie's catching skills are emerging. Katie does not prepare to catch a 
ball by flexing her elbows and holding her hands in front of her body is 
inconsistent manner. When preparing to catch a ball Katie's arms are stiff 
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and not properly flexed. Showing Katie how to hold her hands to prepare for 
a thrown ball, and giving a verbal signal, will help Katie develop the 
necessary foundation skills to catch. When a ball is thrown to Katie she does 
not extend her arms properly toward the ball. Katie did however, catch all of 
the thrown balls in her hands. Lastly, Katie does not effectively bend her 
elbows to absorb the force of the ball. Katie is close to achieving all four of the 
criteria for catching. However, she needs practice to refine each area of this 
skill to a mature level. 
Kicking is a complex skill for many children and adults. During the 
kicking sub-test, Katie approached the ball with a rapid and continuous 
motion. During contact with the ball, Katie's trunk was inclined forward 
instead of backward, and she was unable to demonstrate a follow through 
motion. Katie kicked the ba11 consistently with her right foot. Kicking 
requires that a child balance on one foot as the kicking foot strikes the ball. As 
Katie's balance improves, her kicking skill will improve. It appears that Katie 
enjoys kicking activities, which leads me to believe that she will make good 
progress with this skill during the next 12 weeks. 
Many children and adults have difficulty with throwing skills. 
Throwing balls and other objects is an important component of many games 
and activities enjoyed by both young children, adolescents and adults. Katie's 
throwing skills are rudimentary and lack power and fluidity. For Katie to 
improve her throwing skills, she must improve the initiation (windup) or 
preparation phase of this skill. The windup requires a downward arc of the 
throwing arm. Katie does not yet step or demonstrate proper hip and 
shoulder rotation and weight transfer when she throws. Casual games of 
catch at home with large balls will be helpful to Katie, and will also provide 
moderate levels of physical activity that will help to improve her balance and 
strength. 
SUMMARY: Currently, Katie's attitude toward moderate and vigorous 
physical activity and age appropriate fitness and physical play appears to be 
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positive, and in my opinion, it is extremely important that we foster and 
nurture continued success for Katie in this area of her development and 
education. This horne activity program should provide valuable practice and 
pleasure for Katie's fundamental motor skill development. By providing 
Katie with the minimum number of weekly sessions and the required 
amount of time (3 sessions a week, 30 minutes each session) we should see 
accelerated improvement in Katie's motor skills and overall health and 
fitness. 
You are encouraged use the "Circles of Learning" program for many 
years to come. Sharon Foster, Scott Parseghian, or John R. Passarini will call 
you each week to provide assistance, answer questions you might have, ask 
several questions designed to collect specific data, and make suggestions as to 
which activities you should be working on. Your participation will help us 
learn what families need to help their children improve their fundamental 
motor skills, where the obstacles lie with horne activity programs, and how to 
support families with children who are challenged by movement and play 
activities. Good luck. 
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CIRCLES OF LEARNING 
Home Activity Program 
Goals and Objectives 
Danny McChild 
4/00 
STUDENT PERFORMANCE PROFILE 
A. Areas of Strength: 
• Enthusiasm for active play environments. 
• Runs well 
• Throws well 
• Slides (lateral movement) well 
B. Areas of Need (including current performance levels): 
• Hopping and Skipping 
• Bouncing (Dribbling), Catching, and Kicking 
• Hip and Trunk Rotation 
STUDENT INSTRUCTIONAL PROFILE 
The "Student Instructional Profile" section is used to write 
Individualized Educational Goals and Objectives for a child's (IEP). This 
section is most helpful and more accurate after a teacher has worked with a 
child for a while and has learned to recognize the child's learning style. 
We do not know Danny well enough to write a comprehensive 
instructional profile. However, listed below are several questions that will 
help you develop a stronger and more meaningful home activity program for 
Danny. You may want to recommend that Danny's educational team at 
school consider some of these questions and I or suggestions for his IEP. 
Approach To Learning: 
• Does Danny respond well to directions related to task? 
• Does Danny demonstrate enthusiasm and excitement during physically 
active group play? 
• Does Danny respond best to verbal or visual cues? 
• Does Danny respond well to a Multi-Sensory Approach (Hear 
directions, See a demonstration, Feel the movement as he practices a 
skill)? 
• Does Danny enjoys rewards for achievement? 
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• Does Danny work best when he understands and can verbalize his next 
step? 
Instructional Approaches and/or Modifications: 
• Give clear directions, exhibit a calm yet enthusiastic approach 
• Does Danny need verbal and visual cues before attempting a new task? 
• Does Danny benefits from practice before attempting a new game, 
activity or task? 
• Does Danny learn best when instructions and directions are presented 
in smaller more manageable increments? 
• Does Danny learn best when you review directions and rules 
frequently? 
GOALS AND OBJECTIVES: 
Goal #1. 
Improve locomotion skills (especially hopping and skipping). 
Objective 1.1. Danny will improve the number of his locomotion subtest raw 
scores by 6 points. 
Objective 1.2. Danny will run with his nonsupport leg bent approximately 90 
degrees, for 50 feet. 
Objective 1.3. Danny will hop with his nonsupport leg swinging in a 
pendular fashion to produce force and with his arms bent at his elbows and 
swing them forward on takeoff, for 20 feet. 
Objective 1.4. Danny will hop 3 times with good form on both his right and 
left foot. 
Objective 1.5. Danny will skip with a rhythmical repetition of "step-hop" on 
alternate feet, and with the foot of his nonsupport leg carried near the surface, 
for 30 feet. 
Objective 1.6. Danny will skip with his arms alternately moving in 
opposition to his legs at about waist level, for 30 feet. 
Evaluation 
(Same for all goals) 
Comprehensive Evaluations: (Pretest, Post-Test, Post-Post-Test) 
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Consultation with Parents: Weekly, or as needed 
Goal# 2. 
To improve fundamental object control patterns and skills. 
Objective 1.1. Danny will improve the number of his object control subtest 
raw scores by 5 points. 
Objective 2.1. Danny will improve his striking skills by demonstrating proper 
hip and spine rotation, 75% of the time. 
Objective 2.2. Danny will bounce a ball 3 times by contacting the ball with one 
hand at about hip height, and with the ball contacting the floor in front (or to 
the outside of) the foot in the side of the hand being used, 50% of the time. 
Objective 2.3. Danny will catch a 6-8 inch foam ball, thrown from 15 feet 
away, by extending his arms in preparation of the ball, and by bending his 
elbows properly to absorb the force of the ball, 3 out of 4 tries. 
Objective 2.4. Danny will catch and control a 6-8 inch foam ball, thrown from 
15 feet away, by using his hands only, 3 out of 4 times. 
Objective 2.4. Danny will kick a 6-8 inch foam ball with his trunk slightly 
inclined backward during ball contact, and by swinging the arm opposite the 
kicking leg forward, 50% of the time. 
Goal #3. 
Practice fundamental motor development skills regularly and 
consistently. 
Objective 3.1. With the help of his family, Danny will practice his home 
activity motor skills program a minimum of three times a week for at least 30 
minutes each session, for 12 weeks. 
Objective 3.2. Danny's parents will record his progress and discuss the results 
of the program with either Sharon, Scott, or John, at least once a week. 
Objective 3.3. With the help of his family, Danny will complete a minimum 
of 36 sessions over the course of 12 weeks (April 15th.- July 8th.). A 45 
minute activity session will count as two sessions. 
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CIRCLES OF LEARNING 
Home Activity Program 
Recommendations 
Rose McChild 
Rose runs with a functional gait and appears to enjoy kicking activities. 
Any initial activity that complements Rose's running or kicking skills may 
stimulate her to practice the activities that are more difficult. Some activities 
can complement running while encouraging practice with more difficult 
tasks. For example, place a marker several hundred feet away. Ask Rose to 
throw a bean bag as far as he can toward the marker. After she throws the 
bean bag, have her run to the bean bag and throw it again toward the marker. 
Have Rose do this until she reaches the marker. Count the number of throws 
it takes Rose to reach the marker. You may want to time how fast she can 
reach the marker for variety. Tell Rose that her throws wi11 be longer if 
she ... (then review the criteria for throwing, especially hip and trunk rotation). 
Do this activity and substitute kicking and other activities for throwing. 
Another activity that Rose may benefit from is "Keep It Up." This 
activity is used with a helium balloon. Purchase a helium balloon in a shape 
and design that is attractive to Rose. Stick a straw in the valve used to fill the 
balloon and squeeze the balloon until enough helium is release to allow the 
balloon to hang just over Rose's head. Blow into the straw to fill the balloon 
with your air until it is full. The balloon will hang in the air and allow Rose 
to strike it with his hands (one or both) or with a paddle or bat. By playing 
with the balloon as it hangs just above her head, Rose will strengthen her 
back and neck extensor muscles and improve her strength and posture. Give 
it a try. 
For catching and striking activities begin with a ball suspended on a 
string. Inflate the beach ball, then tie a string to the valve and suspend it to a 
door jam, tree branch etc. A suspended ball has a two dimensional effect and 
is easier to control than a free falling object. When practicing striking skilJs 
with hands, bats, paddles, etc., be sure to place Rose in a proper stance (feet 
parallel, body turned, etc.). Repetition and practice with proper positioning is 
the key. The resource manual has many stimulating and effective activities 
that will help Rose improve her skills. 
We assume that you have read chapter one of the instructional 
manual. If not, please do so before you begin the activities below. When you 
prepare to work on a specific skill like hopping, for example, please read the 
introduction section, and the sections on Objectives. Common 
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Problems/Difficulties, and especially Performance Criteria. 
The sections and activities we initially recommend for Rose are: 
• Hopping: 
Skill Level # 1. P. 2.58 (Check Progress Section) 
Skill Level # 2. P. 2.59 (Check Progress Section) 
• Leaping: 
Skill Level # 1. P. 2.72 (Check Progress Section) 
Skill Level # 2. P. 2.73 (Check Progress Section) 
• Skipping: Activities to improve skipping pp. 2.95- 2.96 
Skill Level #1. P. 2.98 (Check Progress Section) 
Skill Level #2. P. 2.99 (Check Progress Section) 
Skill Level #3. P. 2.100 (Check Progress Section) 
• Sliding I Gallop. Activities to improve galloping & sliding skills. pp. 2.43-
2.44 
Skill Level #1. P. 2.46 (Check off Progress Section) 
Skill Level #2. P. 2.47 (Check off Progress Section) 
Skill Level #3 P. 2.48 (Check off Progress Section) 
Skill Level #4 P. 2.49 (Check off Progress Section) 
• Horizontal Jumping: Activities To Improve Jumping Skills. pp. 2.79- 2.80. 
Skill Level #1. P. 2.82 (Check Progress Section) 
Skill Level #2. P. 2.83 (Check Progress Section) 
Skill Level #'s 3-5. P. 2.84-2.86. (Check Progress Section) 
• Striking: Activities to improve striking skills. pp. 3.10- 3.12 
Skill Level #3 P. 3.16 (Check Progress Section) 
( Practice with Hand, Paddles, and Bat) 
Skill Level #4 P. 3.17 (Check Progress Section) 
( Practice with Hand, Paddles, and Bat) 
Skill Level #5 P. 3.18 (Check Progress Section) 
(Practice Proper Stance) 
• Bouncing (Dribbling) 
Skill Level #1. P. 3.24 (Check Progress Section) 
Skill Level #2 P. 3.25 (Check Progress Section) 
• Catching: Activities To Improve Catching Skills: pp. 3.37- 3.39 
Skill Level #2. P. 3.42 (Check Progress Section) 
Skill Level #3. P. 3.43 (Check Progress Section) 
Skill Level #4. P. 3.44 (Check Progress Section) 
Skill Level #5 P. 3.45 (Check Progress Section) 
• Kicking: 
Skill Level #2. P. 3.62 (Check Progress Section) 
Skill Level #5, P. 3.65 (Check Progress Section) 
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• Throwing:Activities to improve Overhand throwing: P. 3.80. 
Skill Level #6. P. 3.87 (Check Progress Section) 
These recommendation are designed to help you initiate Rose's "Home 
Activity Program." We have listed a substantial amount of information that 
may take us beyond the 12 week motor activity session. Please do not think 
that you need to accomplish all of these activities in the remaining weeks of 
the motor program. Rose is one of the younger children in the study and 
many of these recommendations exceed her current ability. Our intent is to 
paint a picture of what Rose needs in the future to become a mature and 
efficient mover. View these recommendations as Rose's current and 
extended program. 
The pace of this program will be determined by how often Rose 
practices, her ability to progress, and her level of joy and success. There is no 
expected level of progress, or level of expectation. Rose will accomplish what 
she is currently capable of accomplishing. While Rose is working through 
this program, you will be ]earning information about her movement ability 
that many parents never have an opportunity to learn. This knowledge will 
be helpful to you and Rose for many years. 
These initial recommendations will be reviewed each week when we 
call you to collect information and answer questions. Additional 
recommendations will follow if and when Rose is ready, or if she needs more 
variety with her program. 
We are very happy that your family is part of the Circles of Learning 
program. We are excited to be part of Rose's Team. Please call if you have 
further questions. 
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APPENDIXC 
DATA COLLECTION SHEET 
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CIRCLES OF LEARNING 
Home Activity Program 
Data Collection Sheet 
WeekOne: (4/15-4/21) Week Four: (5/6-5/12) Week Seven: (5/27-6/2) Week Ten (6/17-6/23) 
Week Two: (4/22-4/28) Week Five: (5/13-5/19) Week Eight: (6/3-6/9) Week Eleven (6/24-6/30) 
Week Three: (4/29-5/5) Week Six: (5/20-5/26) Week Nine: (6/10-6/16) Week Twelve: (7h-7/8) 
Week # 
Name of Child: 
Person responding to call: 
Date: Time: Length of Discussion: ___ _ 
1. Did you complete three sessions for at least 30 minutes each session this week? 
A. Yes__ No__ B. I completed more than 3 sessions: # _ _ 
2. If no, then how many did you complete? __________ _ 
3. Total sessions completed __}36 On Target_ #Behind _ _ #Ahead __ 
4. What obstacles did you encounter? _____________ _ 
4. What activities did you work on? ------·--------
5. Results: Progress Achieved (Use Check Box at Bottom of Designated Page) 
(Skill Area _______ Level# ____ Page(s) ____ ) __________________ _ 
(Skill Area _______ Level# ___ Page(s) ___ ) _______________ _ 
(Skill Area _______ Level# ___ Page(s) ___ ) _______________ _ 
(Skill Area _______ Level# __ Page (s) ___ ) -------------------
(Skill Area ______ Level # ___ Page(s) ___ ) ________________ _ 
(Skill Area __ _ __ Level# ___ Page(s) ___ ) _______________ _ _ 
6. Recommendations for next week 
A. Skill Area _ _____ _ Level(s) # ___ Page(s) 
B. Skill Area Level(s) # ___ Page(s) ____ _ 
C. Skill Area . _____ Level(s) # Page(s) ___ _ 
D. Skill Area ___ _ __ Level(s) # _ __ Page(s) 
E. Skill Area Level(s) # Page(s) ____ _ 
F. Skill Area ______ Level(s) # _ _ _ Page(s) ___ _ 
7. How well is the program working for you? ____ _ _ Use Reverse Side: 
8. How could we have helped you this week? Use Reverse Side: 
9. Do you have any Questions? Use Reverse Side: 
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HOME ACTIVITY EQUIPMENT LIST 
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Home Activity Equipment List 
From The SporTime International 
Spring 2000 Catalog 
Each of the 26 Families that qualified for the study received the 
following equipment. 
ITEM 
1. PLAYGROUND BALL (6 INCH) 
2. FOAM BALL (POOF BRAND) 
3.ADJUSTABLE FUN BALL TEE CBAT + 2 BALLS) 
4. GRADESTUFF JR. TENNIS RACQUET 
5, PLASTIC PICKLE BALL PADDLE 
6. FLOW MARKERS (SIX) 
7. NYLON COVERED BEAN BAGS (TWO) 
8. FLUFF BALL 
9. HEAVY-DUTY BEACH BALL 
10. POOF-BRAND FOAM FOOTBALL 
11. TENNIS BALL (UNCOATED-HIGH BOUNCE 
12. SOFTBALL (UNCOATED-HIGH BOUNCE) 
13.MINI FOAM BOWLING PINS (THREE) 
SPECIAL ORDER 
TWO ALL COTTON TEE-SHIRTS WITH 
CIRCLES OF LEARNING LOGO 
SIZES COne Child & One Adult) 
CODE# 
1-60840-291 
1-00910-291 
1-30530-291 
1-75460-291 
1-23931-291 
1-62360-291 
1-02350-291 
1-22638-291 
1-22696-291 
1-00920-291 
1-22623-291 
1-22617-291 
1-22169-291 
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APPENDIX E 
PARENT INSTRUCTIONAL TRAINING 
OUTLINE 
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Parent Instructional Training 
Sessions One & Two 
Part #1 
I. Introduction: (WELCOME) (15 min.) 
A. Name- Name of Child -Town - (Expectations of the Program?). 
B. Intro. Investigator - Intro. Project Assistants 
C. Circles Of Learning "Entering Your Child's Circles of Learning " 
II. Purpose I Goals: (15 min.) 
A. Accelerate Fundamental Motor Skill Development. 
B. Success: Practice, Encouragement, Instruction (In an environment 
conducive to learning). 
C. The Parent As "Teacher" (Observe, Interpret, Decide) 
III. Fundamental Motor Skills: (15 min.) 
A. What Are They? 
B. Why Are They Important? 
C. Affordances & Rate Inhibitors 
IV. Review Instructional Manual: (30 min.) 
A. Appendix (A): Seven Essential Keys: Teaching Fundamental 
Movement Skills. 
B. Appendix (B): Stages Of Motor Learning: The Benefits of Parent to 
Child Interaction. 
C. Review Manual Format: (A Developmental Approach) 
1. Purpose of Design: (Practice, Encouragement, Instruction) 
2. Chapter Format 
a. intro, objectives, common problems/ difficulties 
b. developmental sequence 
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Parent Instructional Training 
c. stages of motor patterns 
d. activities to improve motor skills 
e. lesson plan format: (what to say, what to do, prompts, 
praise, progress). 
BREAK (1 0 min.) 
V. Review Weekly Format: (Consultation Calls, Record Data) (15 min.) 
A. Role Play: (Sample report, goals/ objectives, recommendations) 
B. Data Collection Sheets 
C. What To Do Until Assessment Report Arrives and Consultation 
calls begin. 
VI. Pass Out Equipment (Demo Techniques for Multiple Use) (15 min.) 
VI. Questions, Concerns (15 min.) 
TRANSITION BREAK (15 min.) 
Part #2 (Gymnasium) 
I. Warm-Up: (While We Stretch ... ) (15 min.) 
A. Techniques To Stimulate The Movement Environment 
1. Music, Music, and More Music 
2. Encourage Sibling Participation 
3. Indoor I Outdoor Activities and Techniques 
B. Locomotion Circuit (Demo. I Instruct, Safety First, Practice) (30 min.) 
(RUN, GALLOP, HOP, LEAP, HORIZONTAL JUMP, SKIP, SLIDE) 
C. Object Control Circuit (Demo. I Instruct, Safety First, Practice) (30min) 
(STRIKE, BOUNCE, CATCH, KICK, THROW) 
D. Conclude Session: (Pep Talk) (Questions I Concerns) (Good Luck) 
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APPENDIX F 
SAMPLE: ACTIVITY LESSON PLAN 
Skill l..eyel 3: 
What to Sav: 
What to Do: 
Prompt: 
~: 
Progress: 
Circles 0 f Leanri11g 
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Step forward. hop, and alternate feet. 
Step forward and hop on the same foot tben step forward 
with the other foot and hop (alternate feet). Toat's the way! 
You did it on both sides. 
II the child has difficulty, demonstrate (model) the correct 
way to step forward and hop on the same foot then step 
forward with the other foot and hop. Rerum to Skill Levei l 
and 2 for more practice if needed. Emphasize transfer of 
weight landing on ball of foot and using the arms to 
complete the movement on both sides of the body. Then !e: 
the C:::.ilc attempt the movement and praise any accom-
plishn:ect. 
If tbe c:.ild stiil has diffic-Jlty. move the legs to step forward 
and too on the same foot. then alternate feet. Place 
foorpri;ts on the t1oor or skip with the child. Tnen allow tee 
child to try to step forward and hop on the same foot. the:1 
alternate feet and praise any accomplishment. Gradually 
fade the prompt to a light touch if needed. 
Super job! Toat was a perfect step :u:~d bop on boL'l 
sides. 
0 
0 
0 
0 
Steps for.Nard and hops on alter.Iate fee:. 
Steps forward a.=d hops on alternate fee: two ~es. 
Steps forward and hops on alternate feet four times. 
Steps forward ar.d hops on alterna'e fee: si."< ti::1es. 
Skippi11g 
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MOTOR SKILL DEVELOPMENT OF 
CHILDREN WITH DOWN SYNDROME 
RESPONSIBILITIES: 
PROJECT ASSISTANT 
JOB DESCRIPTION 
• Attend two, two hour instructional sessions presented by the researcher 
for a total of four hours of training. 
• Administer the Test of Gross Motor Development (TGMD) to thirty young 
children with Down syndrome. Each child will be tested three times, 
during each of three separate testing session (Pretest, Post-Test, and Post-
Post-Test). 
• Communicate by telephone with assigned families and the researcher 
weekly. 
Instructional Sessions: 
Project assistants will receive instruction in: 
• The dynamics and implications of fundamental motor skill development 
of elementary school age children. 
• The dynamics of Developmental Physical Education 
• Stage development of fundamental motor skills . 
• The implications of Down syndrome on fundamental motor skill 
development. 
• Formalized techniques for administering the Test Of Gross Motor 
Development (TGMD). 
• Instructing parents how to effectively observe their child's motor activity, 
interpret their child's level of fundamental motor skill development, and 
determine what activities and techniques will help each child improve 
their motor performance. 
• Techniques to insure safety for all children. 
Test Administration: 
• Testing sessions will take place at the Happy Hollow Elementary School 
Gymnasium in Wayland Massachusetts. 
• Projects assistants will work concurrently at separate teaching stations in 
the same gymnasium (separated by a Gym Curtain) during each testing 
sessiOns. 
• The number of test sessions for each testing cycle (Pretest, Post-Test, and 
Post-Post-Test) will be determined by the availability of the families. If 
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every family is available on the same day then each project assistant will 
administer approximately 15 assessments at each of the three testing 
sessions. If one or more families are unable to attend a particular testing 
session, then a make-up session will be scheduled. 
• Each individual assessment takes approximately 20-30 minutes, depending 
on the cooperation of the child. 
• All testing sessions will be videotaped. 
Coaching and communications techniques: 
• Project assistants will call their assigned families once a week to evaluate 
each child's progress, to answer questions, and to establish the new 
activities and I or drills for the week. 
• Project assistants will complete a data collection sheet each week. 
• Project assistants will call the researcher once a week to report all data for 
the week and to discuss the progress of each child. 
• If additional information and I or a change in plans occurs, the project 
assistant will call the family that requires the adjustment and direct the 
parents to make the necessary changes. 
• Projects assistants will be compensated for all telephone calls. 
• It is imperative that project assistants remain positive and maintain a 
cordial and trusting relationship with each family. Techniques on how to 
build and maintain effective relationships will be discussed at the training 
sessions. 
• Project assistants will be compensated for unscheduled home visits. 
• All home visit must receive approval from the researcher. 
Time Line: 
• The entire study should not extend beyond a 6 or 7 month time frame. 
• Pretest in April 2000. 
• 1st. intervention phase (April. - July 2000). 
• Posttest & 2nd. Posttest in July 2000, 
• 2nd. intervention phase Guly - Oct. 2000). 
Compensation: 
• Project assistants will be paid $2,000.00 in four installments. 
• Project assistants will receive $500.00 after each testing session (Pretest, 
Post-Test, and Post-Post-Test) and the final $500.00 after all data has been 
officially recorded. 
• It is estimated that each project assistant will spend between 75 and 100 
hours meeting their responsibilities for this project. Therefore, 
compensation is estimated to be between $20.00 and $27.00 dollars an hour. 
• Compensation for each required home visit will be $50.00. 
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Supervision and Evaluation: 
• Project assistants will be supervised and evaluated by the researcher. 
• The researcher guarantees his full dedication and loyalty to the safety and 
well being of the children, the success of the project, and to a professional 
and cordial working relationship with the project assistants and the 
participating families. 
• The researcher assumes that project assistants will address problems 
immediately if they should arise. Situations that compromise the safety 
of the children or the integrity of the study must be addressed 
immediately. 
• The researcher reserves the right to terminate the services of the project 
assistant if performance is not acceptable. 
I agree to fulfill the requirements for this position: 
Name: (Please Print) 
Signature 
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INFORMED CONSENT 
To participate in this study, it is important that you understand the 
procedures and conditions listed below. Please read them carefu lly. Your 
signature is necessary for participation. 
Title of Study: Motor Skill Development of Children with Down 
Syndrome. 
Description of the Study: The purpose of this study is to assess the 
performance of 24-30 children with Down syndrome ranging in age from 6 to 
10. The Test of Gross Motor Development (fGMD) will be used to compare 
these results to the established norms. The study will evaluate the rate of 
your child's motor skill acquisition after the completion of a 12 week horne 
based motor activity intervention. You will be instructed by the researcher to 
execute both the gross motor and the academic enrichment intervention 
program, and a project assistant will supervise and guide your efforts weekly 
by telephone or in person if needed. 
Selection. Treatment. and Responsibilities of Subjects: The names of 
the children in this study have been obtained from parents who have 
attended lectures and/ or workshops presented by the researcher, and by 
referrals. To participate in the study, and to insure your child's safety, you 
must agree to the following conditions; 1. To secure medical clearance from 
your child's pediatrician or primary care physician. 2. To allow your child to 
be video taped during the pre-test, post-test, and post-post-test evaluation 
sessions. 3. To attend two instructional sessions, each lasting a minimum of 
an hour and a half, but no more than two hours. 4. To instruct your child for 
three, 30 minute activity sessions a week, for 12 weeks. 
Procedures: Only the children scoring one or more standard deviations 
below the mean on the TGMD will qualify for this study. Of the children who 
qualify, half will be randomly selected to serve as the experimental group, 
with the remaining children forming the control group. The experimental 
group will be asked to spend a minimum of 30 minutes, three times a week, 
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for 12 weeks, engaged in the following fundamental gross motor activities; 
running, hopping, horizontal jumping, skipping, leaping, side sliding, 
galloping, throwing, catching, striking, kicking and ball bouncing. The 
experimental group will receive the Hand Writing (Handwriting Without 
Tears) Program following the completion of the initial 12 week intervention 
stage of the project. 
The control group will also be required to spend 30 minutes, three 
times a week, for 12 weeks, engaged in specific activities designed to be 
academically enriching, but not physically active. Suggested activities for the 
control group are; Hand writing activities (Handwriting Without Tears), 
reading stories, listening to music, arts and crafts, board games, letter and 
number recognition games, and puzzles. The control group will receive the 
same gross motor program following the completion of the initial 12 week 
intervention stage of the project. 
Risks and Benefits: There is always some risk involved in physical 
activity. However, the activities recommended in this study pose no greater 
risk to your child than typical age appropriate play. The activities and tasks 
presented in this study are fundamental to your child's play enjoyment and 
are common to most elementary school physical education curriculums. 
Consequently, there appears to be little risk involved in your child's 
participation in this study. 
The most likely benefit you will derive from this study is that you will 
receive a personalized evaluation of your child's fundamental motor skill 
ability, you will have access to information about your child's ability to 
perform fundamental motor skills over time, and you will Jearn how to 
administer home activities designed to help your child improve his I her 
fundamental motor skills. The fundamental motor skill assessment will 
contain information designed to help your child's physical education teacher, 
community recreation leader, or athletic coach make effective curriculum 
modifications at school and in your community. 
Confidentiality: Each child in the study will be assigned a number. The 
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scores obtained on the measures given will be entered in a code book beside 
the number of the child. The code key will be kept by the principal 
investigator and shared only with the research associates. Only members of 
the research team will have access to these coded data. In reporting the 
results of the study in oral or written papers, the anonymity of the 
participants will be maintained. Pseudonyms will be substituted for names of 
persons, schools, school districts, cities and towns. 
You may have all the information about your child that we obtain. 
The information collected about your child will be shared with your child's 
school and others if, and only if, you the parents and I or guardians give 
permission. 
Rights: You have the right to have answers to any questions regarding 
this research and your participation in it, either now or in the future. The 
research team leader, John R. Passarini, who may be reached at 303 Lowell St., 
Lexington MA. 02420, (Tel: 781-862-1398), will be happy to answer your 
questions. As a participant, if you have any questions about your rights, you 
may also contact John R. Passarini. 
Participation in this study is strictly voluntary. You may withdraw 
your child from the study at any time and this will in no way affect the 
education or care of your child. Please sign and return only the "Informed 
Consent Return Slip" on the following page. You will receive a copy of the 
"Return Slip." 
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Informed Consent Return Slip 
Please return this Informed Consent Slip to John R. Passarini 
in the envelope provided 
I, as a parent or guardian, understand that any video tape taken of my 
child will be used only for educational I diagnostic purposes. Any 
presentation of video tape from this study that includes my child will require 
my permission in advance. 
I understand that I am responsible for securing medical clearance from 
my child's pediatrician or primary care physician as stated in the section 
labeled Selection, Treatment, and Responsibilities of Subjects, before my child 
can participate in this study. I understand that the researcher will be available 
to speak to my child's pediatrician or primary care physician if necessary. I 
understand that information about the study will be made available to my 
child's pediatrician or primary care physician in writing if requested. 
I have read and understand the description of the procedures. I have 
been informed of the risks and benefits involved and all my questions have 
been answered to my satisfaction. I have been assured that any further 
questions I may have will also be answered. I understand that I am free to 
withdraw this consent and my child's participation in the study at any time 
without prejudice to my child. I, as parent or guardian, voluntarily consent 
to have my child participate in the described research study. 
Name Of Child (Please Print) 
Signature of Parent(s) or Guardian(s) 
John R. Passarini, Researcher 
John R. Passarini, Principal Investigator 
303 Lowell St. 
Lexington MA. 02420 
Date 
Date 
Tel: 781-862-1398 (Horne) 
Tel: 508-655-6670 (School) 
E-Mail: jpass@massed.net 
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APPENDIX I 
SUBJECT DATA CHARTS 
TABLE# I- 1 
Data Sheet (Subject E-1) 
LOCOMOTION i Pre-T !Post-t 2nd. Post-!: CHANGE • OBJECT CONTROL ! Pre-I : Post-!' 2nd. Post-!! CHANGE 
·· ·r····· ·· ·· ······~·········· · ······:···························· ~ ····················-·····•· ···· ·····:··· · ·····-··· · ---·.·········--·········i····· ························,· ········ ············- ·· ···· 
RUN ' ! ! : PI & 2P1 TWO HAND STRIKE i i i :PI & 2PT 
... ~ P.Z¢.·_-_#I.:· ·_·_·_·_· __ ; __ _._._._ .._,_ .:··.r·.-.. · .. ·5 __ ·_·_·_· .C~.-.. .-.. -.-. .I __ ·_::.· .. · ..: .. :::.:.:·::···········:.:.J. _···-·: .. :·: .... ·· r.zc;·}if :.:.···· ·· : ::; ... : _ _. __ ,_-··::.:·::.:. _.. :· ;-__:· .r·. :.:. ··,- ····-······· , ... 
#2 : 1 i 1 ; 1 • • #2 : 1 1 : 1 
•-- ---•---~•-•·•·•.--~:]i·••-•-----•-•-~--~--r-:_-:-~:·6-:-:-::r-_-:-~:-:r-~::-r:-~-•:-~-:-J::~:-::----::I-t-;2:_;:-~••·•·•~ ---::::r----••••-•~--::·-::-:: :-~:-:: ;:::::::--:--::::·::.-.... --i-. ---_---:? .- -_-_._. .. --:-_:·_: _ _. __ }-__ --·.J . .-:-_-::-:-:-··••••-•~ - -::::--:.--:-:-:-:· Ct) -1_ ... _._._ (~)_-_- , _ ..... 
GALLOP i i i ! iSTATIONARY BOUNCE i i l 
]~~~ 
#4 , 0 , 0 i 0 ! : CATCH . . ' 
#4 : 0 ! 0 ! 0 : ; KICK : : i i ·_-_-_-_-_-_-_·_··::I.tAJ>·_·_-_-_-_-_-_-_-_-_·_·;_·:.·.:·:::::::_·-_·_r.·_-~·:_-_-_-_-_-_-_-_-_._T:.:·:.·_·_·_-_-_-_-_-_-~·:.·_-_-_-_·::::::t:·:.·.:·.·_-_-_-_-_-_-_·_-_-~·-·_·_-_-_-_-_-_-r_·_·_·_·_· _ _-_-_·_·_·::.·::.·::.:P./ ¢ _".}ff.·_·::::::.:.-.·_·_·_·::.·.·.t.·::.·:j __ ·_·_·_·_·_·_r:.·_·_·.:··_j_-_·:::::.-.r·_·_·_-~---_-___ ._j _·_:·.·:.·_·_-_-_-_-_T·.·_·_·_·_-_-_·_·_·: .. ·::.·:_··_· __ ·_·_·_·::: .. :.·: ... j ~ 
P/C #1 i 0 ! 1 i 0 ! (+) 1 i #2 i 0 i 0 ! 0 l ~ 
....... ....... . --- ....... .............. ~- ............... ;-- ····-....... -~ .. ·-· -· .............. - .. ---~ .. . .. . -· .... .......... -- ·: ........ .................... -·- ............. -· ............ ·:-·· .... .. .. ·- .. ·-· :·· ....... ·-- ·-··. ··: ........ -· .. -·- .. . ..... - .. . . . . . . . . .. -· .............. -· .. . 
#2 : 1 : 1 : 1 i ; #3 i 0 : 0 ; 0 . 
~::::::: : :~:::!t~ :::::: :::~:: :::::: :::::o::::::C~3L::J:::::::~::::o: :~:::~:::r :: ::::::::::: :::: : ::::::::I : :::::::~:::::::::::::::i4.::::::-:::::::: .:_:::::::c:::.:o: ~:::::::::::::I:::::::r:::~:::::: :o: ::::::: ::.:r·c±f·i·:::·_:::··::::·:-:::·· 
JUMP i i i i i OVERHAND THROW : ; ! ' 
: ..••. :• r :•••l ;~; ; ;:; ·,r - i PZ~~#j i:i • : .c F .:t fi ·t i~ii : ••••••..•.. ............. 
---···-····--· ····-···---· 
_TOTALS . ........... ) . .. --- ...... ! ............ , __ .......... _ ....... _._-_ ... _._,_·_:·.···_·_ ....... (·~; . 4. .. .. 
(+J ... ~ ... .. 
,. ...... _ ........ ,... .......... .. ............... -.......... .. ........... ,... .. ........ > ...... -co .7 ...... ,...... .. ... _ ·'· ...... - ... - - ........... ,. L .r .... c ..... (!:} .. ~ .. .. 
# 2 : 1 : 1 : 1 ! i , • Pre-I = Pretest 
........ ··-·· ···· · ···--··----------·-!--····--····----t·-- ........... ,. ..... ...... ................. , ...... ---·-- ··----·--··:---·-· ···· ........................................ ··-···- ····--···-··--··----------··-····-----···········--······--······--·--·····-·· ............ . 
#3 : 1 : 1 i 1 i ' PI= Post Test i : Post-!= Posttest 
.. ....................... .......... . . .......... ··--· · . ···---··--·:--------------... ----·t ...... . ........ . ..................................................... --~- ........ .................................................. .. ........... . 
#4 ! 1 i 1 ; 1 i i 2PI= 2nd Posttest i , 2nd. Post-!= 2nd. Posttest 
........ ··---·------··----··-· .................. -~·-·--·------- ,. ........... · ...... ,.............. ·· ·; ............ .... ··· ················· ....... ·····, ........ ------·:--·F>/c ·;;;···i'ertarmanc·e--criteria· 
TABLE #I- 2 
Score Sheet (Subject E-2) 
LOCOMOTION ! Pre-I ! Post-I : CHANGE . : OBJECT CONTROL i Pre-I i Post-I : CHANGE 
:::::: .......... PJ~ -~·;- · · ········::::: ...... r:·:::::.·~~::::::: ::r:: :::::::: ~ :::::::::::::::::::::·:::·:···:·::·::::::·:::··r ::::tw9 ..... ~~~-~-i~.TRI_Kg::::r:::·:: ·.:;-:::: ... :;:.:·:::··:~ :::::··::: · ·:::.: ............ . 
::::::::::: .. ·::.:. :.: ::.:#~::::: .. :::::::::::.::: .. :~;::~::::::~L ::::::: ::::::·::::.t: ::·.: . .::::: .... ::::ci)j::.::: ::::.:.: ..... :· ::: :·:::: :::::: :: #. ?:: ............ : .. ::::::c::::.::o ·· .::. :.: :· .. : .::.: o._ ............ .................... . 
............................ tt:.:.L ...................... J. .......... l .......... l .. ........ l ......... L. ................................. : ........................ # 3 .......... ...... !. ........ 0 ......... .:. .......... 1.. ........ ) ........... (±}.J .. 
#4 ! 0 : 0 : i #4 : 0 : 0 : 
___ :_:_::::_:_:_:_:_:_~ __ ::_: ~P.?.E~3.{_-:_:_:_:_:_:_:_:_:_:_:_::_:_:_:_._r_:_:_:_:_·_:_:_·_:_;:_:_:_:_:_:_::_:_r_:_._:_:_:_-:_:_:_;_:_:_:_:_: __ :_:_1:_:::_:_:_: __ · ··_·_· __ -~--~···_:_:_:_::_:_·:::_·-.r~!~:!~-~-~~-~#_,-~~-~--~-~:-~1.:_:_:_· ___ ··-~--~ --:J::_:···· ·1··: ___ : __ :: __ ._:_: __ ·· .. ·.-:<:; ; _:_:_1:_:_:_::._._· 
#2 i 1 j 0 : (:-) 1 : #2 : 0 : 0 : 
....•.. .•.•.•....•..•. ..• .• .• •......•.. .•.. .•. . . . .. .•...•.•. , .......•. .. ..•.•. .•. •. , •. . .• .•.•...•. . .•.• •• .j. •• . ....•.•...•. ··················:··········-··································· · ············· · ·:·········· ······· .... , ... ·················<· ..... . 
#3 : 0 : 0 ; : #3 : 0 : 0 : 
P /C #1 ! 0 ! 1 : (+' 1 : # 2 ! 0 : 0 : 
............................................................. : ...................... : ...................... : .. ............. .L. ............... J .............................................................. ! ...................... : ...................... : ........................ ...... . ..... . 
#2 : 1 ! 1 : : #3 ! 0 : 0 i 
................ ... .......................................... r .................... -r·····-.............. , .................................... , ............................................................. , ...................... , ...................... , ................................... .. 
#3 : 0 : 0 : : #4 ! 0 : 0 : 
-~=--~ --~~~lt;=~~-~-ri-I=~i-~I·:-::::: _J Q~ER~;~~~#r~RQ~=r :-i -r:~-y~ I L}l 
#3 i 1 ; 1 ; : #3 : 1 : 1 
- #4 ' o r o· - ··· · ················· ········· ····· 114 ·· ·· ··········· ·· ' o F <5 : ····•••·•••·•••••·•••• 
.•... ::: .. ·:.::;::;:: .. ::~:. ·::·······'(;:) __ ~ 
: (+) 7 ~.-- ----- .. --- --- ----.----- ... 
i 
r_::. __ ·· .::~=:_) : ~::~:-·._: 
Post-T = Posttest : 
............................ tt:.4 ....................... .l ........ O ......... l ........ O ........ L ................. .. .............. \ .. ··_·: ... · .... · ·_·_·_·_··· _ _-_P/~.---~·-·P..~d<:ii:rii.a.~.-~-~---·-·¢i:i·~· e.·da.J ._'············ · ······· · ··· . 
i i ' i ! . . 
1\) 
w 
U'l 
TABLE# I- 3 
Data Sheet (Subject E-3) 
__ LOCO MOT! 0 N l.P..r.~_ ::I] P..C>~t.::TL?.n.9,_ .P()_S.t.::t. .. ~tiANGt .. L .. o BJE CT CO NTROL .. .[ P. rE!~]P.<:>~t.::T\?. .n.9 , .. P..o.s.t.t.::T ...... C::I:IAI'J.GE 
RUN : ~ ! !PT & 2Pl; TWO HAND STRIKE ! ! ! • PT & 2PT 
:~: J~~{~~~~0[~;~~~~=~~~~~~J~J~l~]~~=f~~B; ~:~ll. 
········ · ·--·- - :-~ ··-·-· ·····-·+·- --6·-·j·· · ---§·-···:·- -----··-· -6--·--······H.J ···· ........ : ····· ·- --···-······-: -l -·· ·· --- - · ~- .... g. r······ 6····- ;··········· ·6·· ..... .c±J.J ....... c±t.1 ·· 
i iiGP'S~~P iii j ]i -1 1 i-: ii, (fliJiJ:J -1 i ~~A~t~~:t;# 1ill()UNti &iiiiJ:i ii iii ii i iilt;>i1ii (+J:1: 
#3 ; 0 i 0 i 0 ! ! #3 ! 0 ; 0 ; 0 ; 
;: i p¥}1 :~; ;=r g: ; ; :g -,(+):1(+)1, : ~;:T~;~~ r g !~g :) g 't+JJ (+LL 
#3 ; 0 ; 0 : 0 : i #4 • 0 : 0 • 0 ' 
JUMP j j i ! ! OVERHAND THROW ! ! : : 
r_:_::_:_:_:_: __ :_:-_I::_:_::·_~:~_JitriJtiJr_:.-:_::_:·::_·:_:~_:_:_:-~-~~-~~-j-_:_:::::-_:_: ~--:~_~ :-~:I_:_:_::_:g: :_:_:_:,_:_:_·:_:_::r_-:_:r:_: . ::.·:~ _:_:_:_~::::~-~·::_:_::.1-(;; __ :_~_:_:_: 
i 1 . ; #3 ; 0 ; 0 ; 0 ; 
r ;Ij r~==:t[:i~t:L1·: OB~;tf~;J!¥;L il ; 1 1; ' - 1;~ it 
SLIDE : ! : : • : ! 1 
•• ··-· - •••• -· • -· -~·- ·· ••• -4- • •• • • - -·- -- - - -·· -· ••••• • ••• • • -· • - •• • • • •• . •• •••• ·· - ··· - • ~- - • - ~-- •• ••• :· •• •• •• •• • . • • - • . •• • • . •••.•••..•...•...• 
. .. . P./.C::#L .. . ;. __1 _; __ 1_ : .. ..1 ... : ........ : GRANo TOTAL ~-- 8 __ ; ____ 23 __ : ___ 24 _ ; (+) _1S_(t)J~ 
C±LL 
#2 : 1 ! 1 ! 1 ; ! , ; Pre-T = Pretest 
_:_:_:_:_:_::_:_:· __ ::_:_:_:._:;_:_·_·-_::_:_:_:_:_:_::: __ [_-_:_·_:_:g:_::J::_:_:_.:_:_I:_:_:_::::r_:_:_-_~_:_:_: ::_:_:_:r_:_:_:_:_: : :::_:ri;I.:.r_:_:t;rJI.:_:_:~:-~±z~:~-~:~~--~:_:~-:-:.t:~~-~ : __ :_::_::_:_:_:.:.:.J ~-~:~.--:#~!r~r:~ :_:~:~:~~-~:-t!.:~:i~-~~-:_:_:· ::_::_:_: __ ::·_--_ 
· i i i ! ! P/C/ = Performance Criteria 
1'\.) 
(.V 
(J) 
TABLE# I- 4 
Data Sheet (Subject E-4) 
LOCOMOTION !_ P.r.e. _~_].pg_s.~~J1 .?.o<J ~ .. P.9!>_t_~t _______ C::H.AI\J0 .. ~ .. ___ j_ OBJECT CONTROL ; pre_:-I ;_Post_-1} 2nd, Post-T; __ ~HANGE __ 
RUN i : : i PI & ZPT : TWO HAND STRIKE : : : . PI & 2PT 
: ={~~~~ -~ J iJ ] -[~: ! ::I ~= -~ : ' : ~~:~~~ ii i l ' f > i : TI+Jj (t)j 
#4 : 0 • 0 : 0 • . #4 i 0 : 0 : 0 : 
! 0 : 1 1 . 
······i""" 
TTIL. i 
--~-r--- ------ -~~----------_-__ ·----~; 
K:fc'K········-·-··--·-· ----1 
LEAP ! ! . i i P/ C'-#'1" -----------·---·--: 1 i 1 . 1 i 
:::_::::::P.J.:¢.J i1:::::::::::::_:_:9:::: :-~::~1 ::.:::r:·::::::::: :-r ::_:--· ~.rc±f:i-::-c+2 . ;::.:;:: :::::::::::::::.:::::: :tJ. :?::::::::::::.:::::::::::::r:::::: <:>::::::~:::::::9 ::::::::::::::::::::9 :::::::::::i::::::::--::::·.~::::::: ··:·:::::: 
#2 i 1 : 1 : 1 i : #3 : 0 : 0 : 0 ! 
--- ....... --- ......... -- .. --------. -~ ... --------. :·---. --.----- ··1· --.---.-- ·-- ·- ..... ---. ·- --; ......... ·-·- ·-- .. -- ... --- ... """:" .. ----- ·- ----.- .... -- .... ·- .. -.... -· .... ·- ..... -.. ··- .. : .......... -··. ·-:··· .. -- .. ----.- :-- .. -.- .. ··-- ------- ..... -.. ;··. -----.- .. -- ... ·-- .. -.... ··-. ·- ---
#3 • 0 : 0 : 0 : ! #4 ! 0 : 0 : 0 : 
:_:_:_:_:_:_:_:::_~~~~-~~:~ _-_-_:_:_:_:_:_:_:_r_:_·_:_g-::_:_r_:_:: __ :{ ·::_:_:_j_:_:_:_::_:_:_: __ :_:_:_{ __ -:_: __ :_:_~_:_:_-_l}j{_{·:_};{{::_:r_:_:_~ __ -_:. __ ~~-~~-~----!~-~~-~--~:_: __ ~_:_j-_-:_:_._E~~-:_~-_i::_._ ~:-~-~- P.:r~-~j _}-$rri.~~~\~_)_) :~:_: __ :_c_~_2 __ ~~-: 
________ ____ if3. _____ _____ .!_ ___ Q -l-- ... L ... l ...... ____ __1_ ________ Jt+J. L (±LL l ... ___ P.I.=. .... P.c>.~_t_ .. .Ifil~L _____ ;__ ___ ...... _i _______ P.!?st~L=. .. P..C?~tJ~!>L .. _______ _ 
·······-·-------'11.4..... ·-. ··----l ·-- 0 -·-: ..... J ...... !... . ...... .J ........ -·· iJt}.J. ... C:+-1 . .1. ... L ... ?.P..T =. ..... ?.f1_q, ..... P. CJ.~. ~t~-~-t.. .[ ............ _ .?n<.l, .. fl()_S.~::I .. =. .. ?.r1.<J · .. .PC?~_tJ ~!>~ .. ·-··-
: • ; P/C = Performance Criteria 
"' w 
----.J 
TABLE# I- 5 
Data Sheet (Subject E-5) 
__ LOCOMOIION _[.P..r.~:: .].P..().?.~.~-T:.?. I1.9., _ .P.9~~::-J.1. .... C::HANGL.J.. .. OBJECI CONIRQL ..... ;.Pr~.~.Tj.P9~.!::T .~nq. __ pgst::I ........ C::HA..t>J.G~ 
RUN ~ : ~ ! PI & 2PT TWO HAND STRIKE : : i ~ PI & 2PT 
iii - p~i~~~-~T- t Lli]_ -li i l(:l 1 {-) 1I i p~z~~ 1 i i li g , r~ r : r{±)1 Iii1 
#4 l 0 i 0 i 0 : ! #4 j 0 i 0 ~ 0 i 
~~ l~i~~~ ~-~~===---#3 : 0 ~ 0 : 0 : : #3 i 0 ! 0 i 0 
~= : ~~4t1iiii iiii1 ~ I =~ li-i i ~ ii i J i -iiii i , -- i ~t~~~tii i ::~ ii'i i g iiJ- i~ iii l i iiiil1:5+ i 1:1 1 
#2 i 0 ~ 0 : 0 : ~ #3 : 0 : 0 : 0 ~ 
::::::::::~:::::#::~::::::~~:::::.:r::::::o :::::t::::::Q::::r:::::::::::o:::::~::::r:::::::::::::::::::::::::t::::::::::::::::::::::::::#4::::::::::::::::::.:: .. :::r::.:::o:::::::::::::::o:::::::[::::·:::::·:-;: :.::::::::::[::·:::::::··:::::::c;5j::: .. 
#4 ~ 0 : 0 i 0 ! ~ KICK ~ i ! i 
#4 : 0 : 0 • 0 I : #4 : 0 I 0 ' 0 I ~ = ~~1i~1 ; [ g=Ct l :;g I = !~~B~~f~iJ!?~oL jJ; 1 t \0 l i i Ji:li i 1:1} 
==~~~ ~~ill ~ ~ 
#3 i 0 i 0 ~ 0 : : PI= Post Test : i Pre-! = Pretest 
····· ·#"4. ·.·.·~----·.·.· · _··.or.·.·-~·-··o.·.~--T·.·_·_·-..., -.. _:· .. r .·.·_·_·_·_·_·_·_·_·_-..., .-.. ~ ·.·.· ·.·T.c;I .. f ._(±tf·.r·:.·.·_·_·· ·iP.t_~- .-.- P. .9.iif~s.i. .-.·.- .-.-.. 1 . . . . .. .-. .-.. 1 .. -.-.-. ·.-. P.·9.~"t.~t-.. ~ .· P.c)S.t.t:~.s.~.......· ... · .. ·· · 
: · · P/C = Performance Criteria 
1"\) 
w 
00 
TABLE# I- 6 
Score Sheet (Subject E-6) 
LO!=OMOTION .... ... .!. ... P.r..~-~T .. .L .. ~.<>.~.t-~T.L ....... t::HANGL .... [ .. OBJECT CONTROL ... L ..f>. r. .e. .~T.L .. f>.C>.~t~T j ... t::HANG~---
RUN : i : • TWO HAND STRIKE i • • 
........ -~- ...................................... .... ........ ··:-· ... ................. -~ ..................... -:··. . ............ -.. ................ :. . . ..... .... .................... ... ........ ........ ...... ----:- ....... ............. .. ~-. .. . . . . .......... -- ~--. . . -.-.. . ---·-. . 
P/C #1 1 ! 1 : P/C #1 : 1 • 1 : 
.-.·_· __ -_·· ._.:_~_:_: __ :_: __ ::_·_:.-_:_:_r:_:.-_:_::: __ :_:_: :::_~_::_::_:_::_r:_._-.-~-_::: :r:~ __ :_:_:_:J_:_:_:_._:~_:_ r:.- ::_:_:_:_:_I_:_:_. ___ :_: __ ::_ :_:·:_::.~_::_ -~ :_~:_J· ._::. __ :_:_: __ :_:·_:: __ ._: __ :: -~::::.r __ :._.:_ : ..... :. __ ._:::_:_::-~: .. ::: .1 ~ · .:_:: .:~_: ._: :_:::::}_-: ··:-~;:_.:: :: -~---. · __·_·-···· 
#4 ! 1 : 1 : ! #4 i 0 : 1 . (+) 1 
······ ............ G.A"lLor··--·············-;--················-r·····················:···· ................... ·········:··s·i'AtiO"NARV ··aoUNct!· -········ ······:······· ······· ··· ·· : .................. . 
·········P/t:: .. #.l _···_·_·_· ·.·-~~~----·_·_·_.l···_·_·_· __ ·_·_._-; ___ ···_·_·_·_·_r·_·_-_·_··_· ._-; ·_·_·_·_·_·_·;·_· ___ · __ ·_·_··.· .. ·.·_···_·_·· .. ·_- ···.·.:-.. ···_·_· __ ·· _ .... _._fi/G#t·· __ ···· ... ·· .. ···_·_·_-.; ····.o .·.···-r.· ...... o. ·;· .............................. 
# 2 : 1 i 1 : • # 2 : 0 : 1 : (+) 1 
·························#"3 ··············-··········r··········a··--···-r·········a·······-r···--··························· :················ ········#"3 ············ ········ ··: ········o· ····-: ······· 1 ····r ····· ·· ··c+)·· ,- ··· 
-- -- •.•••.•• • • . ••.••••••••••••.••• • ••.••. ••• •• •• • -~ . •.••••• .•••••.••.••. "I" . •••.••••••• • ••••• • •• : .•••••.•••••.•••.•••. - .. ...•.•••.• •• .;................. . . •• • • • ••• . . •• . . . . . • • . . • . • .• . ..•.•••••••• ; •• • . . . . • . • . ••• • . : . . . • •. • • • . • . .. : . . .• . • . . . • . - .. - ......• 
#4 i 1 i 1 ' • CATCH ' : : 
·························Ho·r>··········-- ·· ·······r······· ·· ··········:·················· ···· :· ········· ····· ········ ··· ····· ····-r--····· · · ····· r/c .. iif··············· ·-:----······ 1 ········:········ 1 ····· : ····· ··· ··· 
······-····-··-··ric· ·#;--·········· · · ······'··· ··-·· ·,.- ···· · · · ·~···· · -,.-·······•··········· ······· ......... , ... ··· ··· ··· #·z ·· ·· ·· ··- ·1· · ... ,.. .... · ··- 1 ·r··· ····· · ·· 
~~=~~~!t~= ~t~ ? J ~ :t;I; ,;), =t ; ~f~!< ;; ~= J : ~ I 
LEAP : : ! : P/C #1 ! 1 • 1 • :::::::··.:::::::::: ::F.~I.t : #.i :: : ::::::: ::::::::::::L::::: :::J:::::::::: :::::::::: ::;::::::::::: :: :: :: ::.:::::::: : ::::::: :::::::::::r ::: :::::::::::: :: :::::::: #.:? . · ::.:::::·::::::::::::: : ::t::::::: : ::o::: :::::::::::::::::o::::::·::::··:::::::::::::::::::::.:::::::::::. 
#2 : 1 i 1 • : #3 : 0 : 0 : 
·::~:::: : ·::::~: :::::::::::ii:~:~::::::::::::::~::: ::::::r:::~:~:::9: :::::::r:::~ :J). :·:.:.::r:::::::~::::::::::·: ::::::.:::::::::.:::::: ·::::: .::~·:::::::i+ ::::: ::::::::·::: :::: :::.:r~:~:::· "I :~:·::::::::::::.:.I ::. ::::r::::::: :_:·:· ::·-····· · ··········· 
JUMP : : • ; OVERHAND THROW i ' : 
·.:.:::: : ::::::::::::: :~!:G:#.I ::: :::~::::::::::::::::: :::·:::o:::: : ::::::::::::::::; ::::::::::::::::.:::: :c;.I : ;:-:::::::::::::::.::·:::::: :: : ::::: P.z¢ ::#.f :::·:::::·:::: :.· · :·:!: :: :: : ::::o·::·· : .. :: :.:_·:···a·:::::::::::··:: .. :::.:··:::: ::::::::.:: .. 
#2 i 0 : 1 : (+) 1 • #2 ; 1 • 1 : 
. -·- .. ·- ..... .... ··- .. ......... .. •.... ·- -· .. -... . -- ...••... -+ .. -·- .... --.... ... •.. -:- ·- -· ... ... ................. . -- .. .. .. . . . . ....... ··-.••••• ~--. - .• ......... --- ....... ........ .. ...........• -·. 00 04- ••• -..;- ··-.... . • • • • -- ••• .;. •••• • •••• ·· - •• ·- ••••• ~- •••• 
#3 • 1 • 1 • : #3 : 1 : 1 • 
#3 i 1 ! 1 : : : Post-T = Posttest 
1'\) 
w 
<.D 
TABLE# I- 7 
Data Sheet (Subject E-7) 
1\) 
+::-
0 
TABLE# I- 8 
Data Sheet (Subject E-8) 
l. QCO M OJ! 0 N .lP.~~ -~-]P9!iJ~t?DcJ, ... P.9.S.~:JL_<::HANG~ .... L ... Q BJECI CQ NIRQ L .... L~.r.~. ~ -T P9!i.~~T .?D9.-.. f()_S.~~ ]1 ....... C::HANG.~ ....... 
RUN : : i i PI & ZP1 TWO HAND STRIKE i i i i PI & ZPT 
~-~J~~~~~ ~ ~ .. ~~~~~~~ ~~~E~~r~~~~~~~:~~~~=::~ ···-- - ~~:···-- ....  
................. 11. ~ ................ .L ..... 1 ..... L ....... 1 ..... .. : ............. l ............ ! ..................... ...... L ............ ............. #.~ ........................... l .. .... O .... .L ... .... 1 ... .... L ............ 1 ........... : . .Ct-) __ 1 .. .CtJ . .l .... . 
#4 ! 1 i 1 : 1 : ! #4 : 1 : 1 ! 1 : 
....... ---.- .. --- ... - .. ...... --... -· .. ;_. ---- ...... - ~ .. . ---- ...... -- - ~- -- ----- --.. ..... --- ---... .:. ..... ---·-·.-. -· .-..... -·- -~.---.- ... --- ---.- -· .... --·- ·--· .. -· ... -. -- ·--.- ........ -- ~- ..... -- ... .. -- : ...... ---· ... --- -~-- ..... -.... ---- -- -· ... --~ .. . 
GALLOP • i i ! !STATIONARY BOUNCE : i i .·.················ ·p~~ij· ·.·.·.·.· · . ,. 71 1· r· r · rr+fi(±jjr············· · p;~;#j •••··•·•···••••; li ;.·•••·:••·····  ·.·. , .... ,··.· ... · ..  ·.·.·.····· ············ 
• I 
-.......... ;. . . . . . . ... -. .  . ........................ -. . . ~ 
.................. ·· ··················· (±)J __ 
: ......................... #.4 ........................ ; ..... 1 ....... : ........ 1..._.)_ ....... ..1. .......... ; .................... ::::::::::::.:::: 
: KICK : ' : : {···· ·····-····· ........................................ ··· ·- ~-- ........ ····t········· ....... , .......................... -~·-······ ........................ ··-·. 
! P/C #1 : 1 ! 1 ! 1 i 
#3 : 1 i 1 • 1 • ! #3 : 1 : 1 . 1 : 
............. - ~_-_#.01 ... ~---~-- -·_·_·_·_· __ ;_-__ -_3f.· .. r.·_·-_· ·_-_f ·.·.·~.T~----~ - - - ·-_-_.~.f ___ · _  ·_·_ -.. Lc±ff(~Y.f.L __ ·_· __ ·_· __ -__ -_·_·_·· __ .. _ .#."4.·-~-- - _··_·_·_· · ___ ··; __ -_ o ·.·r . _ _, .. _. __ ·_or_·_ ... -.. _, --___ · .. · ... ;I±2.1 ....... (±) .. 1 ... 
SKIP : ; : ; : ' 
-t~:~#, [ §j f i- f w)?f{Lffll}i6~~~$~l~Jiio~ J]r r fl L U ti;l}, {;lJ, 
SLIDE . : . . . i : : ! 
....... : .. · :.~t:c; :_ :#.1 :. : ..... :.:.[ ..... :1: .. -.i ... :.·:·1.:.::::j .... :.· ... ::.1: ...... : .... : ..... : ... :::.:::··::.:: .. -;::::··:·· ··G·R-AND···toTi\L···: .. ····: ... ·-~:~. ·.l.::::~ :~:::::::::::··-··_ 4.0. .. :::::::·(t)::;:.E? .... Jt-5: . .1.?. 
#2 : 1 : 1 i 1 ! : : : Pre-! = Pretest 
_:.-_:_·_::_:_:_._:_:_:_:~ __ ::.-_:.I.:~_:_: __ :_: __ :_:_:_~•.:r_: __ :_·_g-_·_:._:r_:_:_:~_:l:_:_:_::_._r_:_:-_:::: : :_:_:1 .-_:_:_- _:_-_fiti.rJt}Ir:_:_;_;±-:f~:t:.:~:_:_~l..:tt.~:-~:i_:_r: --_-_:_·--~-~-;._:_:~t~tl:~-J~:~~-~tt!.-ii_~!)_t 
· · · · P/C/ Performance Criteria 
1'\) 
~ 
__._ 
TABLE# I- 9 
Score Sheet (Subject E-9) 
LOCOMOTION .. .... --.L .. .P.r..~.~.L . .L .. ~().S. _t_~T.L ..... <::IJA.NGL .. L OBJECT CONTROL .. L .. P. r. .~~T. ."'"" .. P.9.s.t:T.L ... <::HA..N.GC 
RUN ! i : . TWO HAND STRIKE i ' ' 
--: _Pij{,;_: __ ; ~~;I] [ j ii : i · ~ ~~j~#, _ I li i ii J t;l} 
#4 i 0 : 0 : i #4 i 0 ' 0 
::::::::::.:.·::::::§:A:((9.P.:::::::.::··::::::·::·:::::::.:··:··::::::;::·:··---·- ···.::::.:::.: .:::: .. :::.::::.::::·····: .. ::::J.. $.t.Af.i9.:N :A~Y... ::.::~90.:N¢:~ :::::::··:·:::::·:·:::· ; ::::···: ..... ·:::::::: ..... :- ··-···-··········-······· 
.. .. ...... .P./<:: ... #..1.. ................. L... o _ .L ..... J .... l. .. <±21 ...... : ......... ..... .PI<:: #.J. .......... .L ........ O ..... L ..... , .... ! ...... J±LL ... . 
#2 i 1 : 1 : ; #2 . 0 ' 0 : 
....................... #'3 ................. ........ r ..... .. 6 __ ... : ....... 6 ........ ~··· ............................ :-.. ··· --·· .. .......... #} .............. .. ................. ··a· .... , ......... o···u··r··· 
.................. ::::::::::#4:::::::::::::·:::::::::::::;::::::::::o:::::::::;:::: :::::o::::::::::: .. :::::::··::::::::::::::: .. :::··:r::::::::::::::.:::::::¢""At¢:8·:::::::::::.:.:··:::::::::::::::·:··:::::·::::::::::::·:::::::::::.::: ..... ........................ . 
HOP ! i : ' P/C #1 ; 0 : 0 ' 
:::: :: ·:·:::::::::::::P./G:::#.:f: ::·:::: ::: : : : · ~::-::::::::::::9 .. :: ::·:::::::: : o::: ·:::. r:· ......  ··::.::::::.::::::··:::::::: ::::·:::::::::::::::::·::¥!:?·:::: .:··: ·:···:· ·:····::·:···:·:--·;·::.·:···:r: ·: :::·:o .. ·: ... : ..... .. ··: :: ci:j ::: ... ...... . 
#2 ! 0 i 0 : ; #3 : 0 : 0 • 
.• . ----· -.. ------- ...•..... ·-----.-- ...... . ....•••.•...... . . :··-· ..•.... -------- . . -~ . . -.- -- -----. ·- ... -. ·: ----- -----· ---... ----- -·- -------. ---+. ·- .. --. -- .. . -- ........ -... -------- ---.- ... ----.--- ..... ·····: . . -............ ....... : ...... ---- .... . .... ---;- .. -. ·- --.-.--. --- .... ...... ---.--- - .. 
#3 ! 0 ! 0 : : #4 : 0 ! 0 : 
P/C #1 ! 0 ! 0 ! ' #2 : 0 ! 0 ! 
............................................................. : ....... ............... : ...................... : ................. ....... ............. ; ............................................................. .! ...................... : ...................... : .................................. . 
#2 i 0 i 1 : (+) 1 • #3 i 0 : 0 ! 
:::::::::::~::::::~:::::ii~::::·:::::::::::::::: :: :::: r:::::::: :o::::::::::::: : .. ::::o:::::::J.::··:::::::::.::: __ ::::::: ::·::::::::·::" :::::::_:::: __ ::::::::#.:4:::::·::::_:: ::::::::::·::::::::::::: :o::~::::::::: : ::::::o:::::: : r::·::· :: ::·::::::::" :· ... 
JUMP : ! ! ! OVERHAND THROW i : ! 
::::::::::.:::··::::::r.;:~~ #t::::::~_:::·:::::::::::::::::::o::·:: : : : r::::::~::; :·~:::::::::.::::·:: : :c±f :1: ·::::·::::.::::.::::::.:::::::.::::: P.7¢ .:_¥f:::::::·::·:::~·::::::::::: .. (f. ·_::::::::::::.o·.:: .. :::···_:::::::::::.: .. ::: ... .... . 
#2 i 0 : 0 : ! #2 : 0 • 0 . 
........................... #'3 ........................ .. :··--- .... , .... .... r ........ ,. .... r ............................. ! ..... -. .. .. .............. #'3 ................... ···( ...... o ·······:··· o ...... , ........ . 
· .......... #.4 ........ .. .. T .... ·a·-.. -r ........ o __ ..... , .......... ...................... T ...................... ¥4 ................. ····1··· o 1 a·······:···· 
_:_:_:_:·:_::_:: __ :_:_.::_:_ __ ::P.~:§:_~:;::: __ :_:_:._.:_:::_·:_._: :_:_:_:r::::_:_:_~:-~: :·_·:_::_1_-:_:_:: __ :_:-~::: __ ::_:_:_:~:_:_ .. -·.--.:·.·-::_:_:~:::_::.:::_:_:_:_:_·: _::_::_:_: ... :::_._ .. :_ ... _:_::~:~:;~:~:~ ---.. -.:_··_::_-_-__ ::_:.{-·_·.::·_·_·_·_:_·: __ :_·_·_._T.·.·-. · · __ ··· ____ -_·_-;__ ............... ····· 
··· ········· : ~:~,tE · ················ .·. L 8. ! §· ! .. ·.·.··•··· ···· ····.·.·.·. .·.·.·.·.·.·.·.·.·. L . ·.·os~~~f t>l2;~~~oc · t. ··.··.! ·· - 1:;0 · .. ·.· ; .. ·. {;ll 
_-__ ·:·.::·.:·:·_:_._:_:_:_.: __ ~!S-~#-:~:_·_-:: ____ :_:_: _:_:_- __ ·_:_:_:_:.I_:_:_:_:_:_:_: __ :_·g _:_: __ ·_:_:I: _ _._:_: :.: ._:{_:~_-_:_:_:_:  _r~_:_:_:_: __ .:_:_:_:~;{.{_: __ :_: : -~·-•·t_·:_:_-----~~-~~--~---_-.!~-~-~~-:_:_:·_~-r.-~~1·~:-~_:_-_-;[~-~:~~f. __ .·:::::.:::::·::·· ····· __ (±) .. ~---·· 
_·:::~·-·::: .. :.:.:: .. ·::.·. ·.·.#.·} ::.-.·_·_··:·.·_·_·: ----~---·_-·_·_·_:r.·.·-···_·_·_·:_8-.·_-_·_·_··:.t.·.·::.·.·.:·:Y.·:· .. ·:.·,_··::·:.··--_·_{t f .f:.·.·- .-. · :. _-_-·_·_·_· __ -:_·-_·_·_· -·_·_-_·:·::.-.-.· ___ · -_-_·_··_·_·_-_ r / ¢_-_ _.;_~~-i~Io.r.~~~~~~g-i~-~r.f~·J .··:···:_·· -- --_- ·--··.··-· ·· 
1'\) 
~ 
1'\) 
TABLE# I - 10 
Data Sheet (Subject E-1 0) 
LOCOMOTION lP.r.E! .~.].e_()_S.t~.11 ?.n.~t .. P..e>.sJ::1. .... ~HANG~ ... L. ... OBJECI CQNIROL .... [ P..r..E! .~.]P.gs.~~T?o.c:l .. ~ .f:iqs.~~f .. C::HAN.GL 
PI & 2PT 
························ ····. 1 : 
1::: :::: :::·::f::::·:::::.:t.c± 1: :}· :::::· ::c±i::;: __ ·: 
t ....... J ..... . .. L.t~:.L.L .. J±} L . 
: 1 : r,\1 r.\1 
~------
: : :::.1 A IIUNAKY I:SUUNCt : : 
, .... . .... ..... ...... ············· ......... ; ._._._if.·. ;·_·_··_j __ ·_· ··-; ..... 1 . . .. ·r_e:i)j ___ ·_· __ .. I+.YI . 
1 i 1 i 1 : 
...... ·.· .... ·Q_·_··_·r_·_·_·_·T· . .- ·.: . .-.... · ·· __ T_._._. __ _._._._._.._r ·(~~I·I ··.-.-. .--.- c±YOi. ..... 
; LA ICH ! i ; : r··· ············· F>/C .#, . ········ ···:·····c>""·r···-,.. ·· r ······ .. , · · ·r 
r·: ·: :::·:: -··::·::· :r--·:· ···:·:·. :· :: ·;:: ::·g:: ·r:.·::·r ::: :·: :··::·: ~- : :·· :··:] 
P/~~1 j 1 ! J l 1 > l:i: Ai~~<~::/ i i ~ ji ~ :I 
#2 i 1 : 1 : 1 i : #3 i 0 : 0 : 0 ! 
~ ~7~!:, , ~ + ~ 3 ~-~ _:_(,)J(t)1 1 t~;:c~ . ~ 1, + , 1,~l(tl1 {t) 
····_¥.}_·_·_·_·_·_··_·_-_-_ _. __ ·_·: .. ·.: .. 8 ·.·-~·.:·· . .-·:·K·.~··.L : ·.-_ ·_·.-:.-.. J .·.·_·:.· .. ··_·.-.~.c.·.·:.-:·.·.· .. ·.- J;}}·_·:·~···osJ~§~McoorN~RoL·.-.· .. ··_·_·_· __ _,_l ··_·J:.·.· .. ·.}~_-_-·_·t .... .- .. ·.{·$··.·· .. ·.·_·_·_···[~1-.·.I4 ._.._~;1.· 1-g-_ 
........ ·t/~~-~~ ..... ... . r::::c::;:.:::::;:::::::c .. ::::::::t ::::··:::c::·:: ::·: :··::: .. : ·::l::_::.· ... G.RAN D ... "totAL ·::···: ::·:_, y j- :·_za····i:::·:· ·:::4o ... :.::tc+.J".?j .... <.±1.?.3.. 
#2 i 1 · 1 : 1 ! i i : Pre-! = Pretest 
: : ;r- I J : + i -1 E ~ J z~:~~~:~:'~!:tf~~~ ~ ~~§·!~i!;fi1~~:t~f,;:ii~ 
1'0 
~ 
c..v 
TABLE# I - 11 
Data Sheet (Subject E-11) 
... L.O c~ ~~II oN .l ~r..e.::~P.-<>.S.~.~1]?.11.9.· ... P.9.~~.:r:~pf_f-l~N.~~t'··--·f~b E ~IAN ~0 ~~~?K1----Wr.e. ~.] ~9.:>J~T .. ?.r1q, ___ PC>s.~~T ... PT<:.H~NG~ PI 
~ ~~i~~= i:1-lj -1--I -t : -;;;; :;r - ; ~~!~#, -I8I-2:1 ] t 
#4 ~ 1 ! 1 : 1 : ~ #4 ~ 0 : 0 : 0 : 
t+-J.J.; ......................... Jf:} .... ..... ..l .... .O. .... L .... .0. ... ___: ............. .9. ............ : 
~ #4 : 0 : 0 : 0 ~ 
#3 : 0 i 0 ~ 0 : ~ PI= Post Test ~ : Post-!= Posttest 
····-··········it4············-·-·:······o-····:·······a·····r············a··········:···-········· ····-·········; 2f>f,;:, ····zil.<L·····i>c)5t:.t:e5t:··:·· ·······r znCi: ·· i'i:i.st:~f · ·;;,; · znd·: · Postte.st 
···-···· ·····-················· · ·· ·· ··· T ······-:-· · ·· ··-·· · : ···· ···· ... .. .. .. , ...... ··- ······· ······· · ····· ·· .,. ···· ··F>JC/ ·,;:, ·· i>ertorman.ce cdt:eria 
1\) 
~ 
~ 
TABLE# I - 12 
Data Sheet (Subject E-12) 
LOCOMOTION ! Pre-T!Post-112nd. Post-!! CHANGE ! OBJECT CONTROL ! Pre-T Post-Ti2nd. Post-T CHANGE 
:: ............ RlJ..N ............. :[.::·.:::::::::]:::: .. :::::::::::::::::::·::·:·:::·:.:·::·::::P.t: ::~ .::: ~:P.t:::··IW.9 .... HAN.P. .... ~TR1.K.E. .. :[· ............. ) .. ·:·:·:::::::::::::·::·:::·::.··::: ..... :·: .. ::::Pt::·~ .. :::z.:P.t .. . 
P/C #1 1 i 1 i 1 i i P/ C #1 : 1 i 1 ; 1 : 
: ~~tL> : t }J-j - -t ~~f(f)~:~+oi]~~::l~:~1tBQD~~J g T 1 j: i t(+Jf _ I:}} 
P/C #1 i 1 i 1 ! 1 i i P/C #1 ! 0 j 0 i 0 · ... 
. ·.·.•.•.• .... •.•.-.-.~-~-.:.r•.••.•_•_--••.••.••.r.•-·~·{_••.•.•r.•-.•-•-b•_-_••.••[-_•-.~-·-•.•.•.•.•_I.·.·--·-·-··-••.•.•r.:.•.•.•.•.•-_·_·_·_•_•_•(•;}·-·]·_r.:•.•.•••.•-_-__ .• _:•_•_·_._._._•_•_• __ ._•_:.·~--·_·_._._._ .. _•_•_••-.· .. ~·-·-·-··.•_•_•_•L·.•.• :g:_•_••.:t••.•.•_·_·K-.·-·~t-.·_·_••.••.•.·.·]_••.•.·.·_·_·_·_··l .. ··_············ 
#4 i 0 ! 1 : 0 : (+) 1 i CATCH : ; : 
#2 i 0 i 0 : 0 i ; #3 i 0 ! 0 ! 0 i 
: ::.:::: . ::.:::::#. :~:::::::::~::~:::::::::<r ::::::::~: :o::~::::::::::::: 35.::::::::::::::::.~::::::::::::::::::: .. :::.:::.:::::::::::::::}Et:::::::::::::: .. :.:::::::c:::::o:::.::::.::::::r:::::r:::::::·:.::t:::::::::::t:(±>.::I::::::::::.(±>.:.I . 
#4 i 0 ! 0 ! 0 i : KICK i ; : ! .·::.·.·.·~·-·.·:.·_~IAP..·.·:.·.·::::.·:.·c.·.·.·_·:.·.·.·.·.·:.·:.L.·~·-·.·.·.·.·::.·.·.·~·-·.·.·.·.·_·::.·::.·.·.·.·.·.·.·.·.·.·_·::.·.·:.L.~·-·.·~·-·_·::.·::.·.·_·:.·:.~·-··:.r_:.·.·.·_·:.··.··.·:.·.:::.·.·.P.!¢·:_·.#.l·.· ·.·.:.·.·.··_·:.·.·.·.~·-·.·.·.·;·:.·.·. 35..·.·.·.· . .r .. ·:::.·."J.·.·.·.· .. ·.t·.·:.·.· .. ·.·.·_·_·_·.i.·.·.:.·:.·.~·-·_-;.I±f.1.·.·.·.·.·_·:.·.·.:."0ii."J .. , 
PIC #1 ; 1 i 1 : 1 : i #2 i 0 : 0 ! 0 i , -~·:.·.·:::::::.·.·.:·.#."?.".·:.·:.·.·_·:.·.:·:::.-.r. ::::_·q_·_·::.-r:.·:.:·j_~~---_·:.r:::.~·:.:·.~·:::.1.·.·_·:.~·::.·.~~..-;_x±Y.".1 .. ·::.t±:f.1!·.·:·:.·:.·.·:~·-·.:·.·.·.·.::.·.·_·_·:.#t::::.·:::::::::.·:·:::::·::.r:·::::.o::::::J: .. :.·::o·.·:.·.· . ..-r.·.·.··. ·:.·.·.-_3f·:.·:.·::.·.·:: .. ·::::.·.·.· .. ·.··:·······················! 
#3 ! 0 i 0 i 0 : ; #4 i 0 ! 0 ! 0 ! 
#2 : 0 : 0 : 0 : ! #2 i 0 : 0 : 0 : . .. 
·:: ··::::::::ii.3 :· :.::·· ::·· ;·:::T .... J:::::.:·:··:········,-: .. ··:::::·:: :·: ·:::: :: r ..... : ::. :.::~ .... .1o ... ·::·::: .. · ·::::::: :::·· ··a·····L ::· r ::·:  ..... ·:. :o ........ ::x;)::;-- ··:·::········:: : .. 
#4 i 0 ! 0 i 0 i : #4 0 ; 0 i 0 i 
; : ;~~~t~~~ I :[t ~t:i : ~ im ~- ii: ! -~~~~;$t1~J~~OL I r r ,f, i-ii 1i 1~ r -?;i} 
SLIDE : I : • : : . : 
: .. ::::·_ P.?¢.:::ti.i:::::::::::t:: .. :::o:::::r:::: .. .o.·::::r::·.::::·.··:o.··:::::::::;:·:::.::::::::. :.:.··: .. I:·:::::::·G"R"AN.ii ... totAL_ ... ::. :I ··· 1 : 0.:.::r::.:· :;- :~3: .::.:: .. ···:·: .. .1.~_:::··::::J: :c;) ::~·- :::x;I:$._··· 
#2 i 0 i 0 ! 0 ! ; i : Pre-T = Pretest 
................ #"3··············-r·····a····:······a···T······ ····a·-········r · ·········· ·······;········· t>f;;;·····ila.siie.st: ·· ······; ··············:····· t>05t~f · ;;; ·· Fic;·51iest······ · ·············· 
.:.·~_·:.·. ··.:·· "#."1·::.·.:·.···.::·::.\""· :~·a · ··:;.·:·· .. ·:a:.: :.r: ...... ·::_·q:: ... :: ::.·::.· .. ·.· .. ·:.·.·.·.· .... ·:. .·.·.· .L.:?. .J>.t~···::.?:~:~·.: · .. r>9.sti~-~.t . ;. ·.· .. :.· ....... P.!¢: ..~: .. ·~~-·:.tC>.r.rTia. ri".C.~ · ··c ri teria 
1'\) 
~ 
01 
TABLE# I - 13 
Data Sheet (Subject E-13) 
. Loco MOJI 0 N W!:~ _:.:f . P.9.~.t.::I! ~~<J .... P()~~~::f. .. ~~HA..~.GL L. .. 0 BJECI CONTROL ... .L PLE! .:TP.e>.s.~_:TL?n.d.~ ... P.e>.s.~j) __ ....... C::HA.NGL ...... 
RUN : : : :PI & 2Pl: TWO HAND STRIKE : : : 1 PI & 2PT 
..................................... 1 ............................................................ ......................................................................................................... .. .... ............. , ........ ................................................... ... .. . 
P/C #1 : 1 : 1 : 1 : : P/C #1 ! 1 ! 1 ! 1 i 
~i-J! -~ I & I -r-J ~ -ri~~-t±:fllil f' - : Jf = ;r f fi f l : f fc~), (~)J 
GALLOP • ! ! : !STATIONARY BOUNCE 1 : ! 
-----------~.~-~:l:~::.:.:::::f:::-: :1:': :::-;::::::-::i.:::: : :l:':-::·::·:·:·:·:·:·:-:"K:·:·:-:.~_::l::::::::::::::c-I : _;:::[···.-.-.-:.-~::·_.-.-. .-.. .-P.-io~."l,.-.-:.-:::·_-_ .--• .--.:·:_ . .--•• g-.-.· __ :L.-·::::1.-::::·:_::::: ... -----~ ---··:_::::f:If.I·:-_L:.-·:::}{f{:: 
# 3 ! 0 : 0 : 0 ! : # 3 : 0 ! 0 : 1 ! ( +) 1 
... .. ........... #4·······--······!······a····-r·······a·--···r···--·······a···········T·········· ····· ·· ········· :···········--········c:-;;.t·cH········--···· ······;······· ·········:············ ·· ···T·····---·········· ······T······················-~ --- ········ 
#2 ! 0 : 0 : 0 ! : #3 : 0 : 0 1 0 : 
:: :~::::~:::ti~::::::::::::::::::::::o~: : r::::o~::::::::::::~:::: :o ::::::::::::c:·.::~:::::::::::::::::::;::::::::::::::::::::::::: ::tt:4::::::::::::::::::::::::::: · : :::::o:::·:::::~_::: J ::.::::r::::::::::: :r :::::: ... ..t:::c;J:::;._:_:::. :c*I:·1:··· 
#4 i 0 : 0 : 0 : : KICK ! : : ! 
.. ....... -.. .......... .. .. ...... .. ·- .. , .... ----- ... -- ~-- ..... ---- ...... ~- .. -- ----·- -- .. -- .......... -~ .... .... --- ............. --- ~ ................. --- .............. ---- .. -. -- ............. ---~ ............. -- ~- - ................ :- ................. ·- -- .. -.. ~ --- ........... ·- ............... ·- .. . 
LEAP : ! ; : : PIC #1 : 1 : 1 ; 1 : 
-~:_:._·--~-··~-r.~.l-~~·-•_•: __ :-_•r_•_] _: __ :_:_r_····~.&.·_:_:_:_•_r_:_:_ ~·_:::_:_::l·_•_•_•_••_:_J-_•_:··_:_: __ ._:_:_:~tiTJ• __ :_:_:·_····~--···-··-·-·-·-·-··-·-··-•:_r:_:_:·_·•_•• ___ ._._:::···-·-_•_••_•..r_•_::_•_:•_g:·_:-_].•_•-_•_::_• g:_•_• _ _:_t•_•_••••_•_•_•_•_•_•_g _•_• __ •_•_•_•_•_-_J••_•-_•_•_:_:_-•• _._._ •_•_••_:::_:_:::_-_•_··~-:-•-:• 
#3 i 0 ! 0 ! 0 : ! #4 : 0 ! 0 : 0 : 
#4 : 0 : 0 ; 0 ! : #4 • 0 • 0 : 0 • 
#3 i 0 • 0 ! 0 ! ! PI= Posttest : 1 Post-T = Posttest 
_-_ _-_--__ _--.-.-.~-.}*.".4:_·_-_-_--_- -_- -_-_-_T_-_--_-__ <t ·_-.r-.-.-.-.-.o:.-.-.-..:.-.-_----_-_-_-j _ _-_---_--_--_-_-_r_.-_ _. __ _. _ _. _ _. __ Ff.f_r-_ii'.t~.-.-.--.?~4._-_-.-P..-c?ii·~-~it: _\··_-----_ _-_-_-l?.~-~-:.-· i>9~.t~t--~-.-?D~-: ·r.~~-ttest···· · 
· · · · · P/C/ = Performance Criteria 
1\) 
+:-
0) 
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APPENDIX J 
SESSION COMPLETION CHART 
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Session Completion Chart 
Weeks ' I i II i ill : IV ! V : VI ~ VII !VIII IX [ X XI l XII iTotals 
·--•~•~•ki~~~ -r-·· - -------·· ··•-- -····'··--••••:·:·· . --- ---- ·: -- ------ --~-------- -··: ···--------~------- ·-·: ::::····---~- ·-------·--------------------
E-1 o ~ o 3 · 3 · ····4·--~ -- - -4 ··:··· 4··r··4··T· 4 . 3 : 4 ~ --:. 37 
E-2 o : o : 3 o ··· ·4 :··· 3 ··:····3···r···4···r···4 T- 3-:· 3 3 30 
· ----- £~3 -- 3 .. , ·i r 3· : 3 3 : 3···r-··3···:····3···:·····2"·:-··3 . 3 2 ··· 32 
--- - - £~4 ·------- ··3·r·3·i····3 r··3-···· i"·t 2 .... : .... 3 T·i· -~ - -- --3-·' ··2 ·- ~ - 4·'- 2 ······34 ___ _ 
···· -- "£~5···· · · i ·r 1 4 3 2 : ·2···:--···2 T··i ··: ····£·-; ··1··: 1 i i -· -----·~22 
. -.. --- --------:-. - ---- ---- --' - . -... ; -. -- .. --- . --.... - --- -- . ~ - . --------. -~- -. 
E-6 0 i 0 ' 3 : 3 3 : 3 [ 2 i 2 ! 4 3 ~ 4 3 30 
----- ----- ----- ·- ---------- -- --- -----:- ------ -----:-- -- --------:- -- ---- ..... :- ...... -- -- -:--- ..... ----~--- ···------:------ ----- -:---- ··-- ---:- --- ---- ---.------. 
··- ---~~? ... . 9 .. .!. .. 9 .. .! 4 __ i .... i .L} ... L ... ~ .. ) .. 3_.J __ } ___ L_} _ ' 1 : 1 1 *23 
E-8 : 0 ~ 1 [ 3 [ 3 4 : 3 ~ 3 i 3 i 2 2 [ 3 3 30 
i:!f 1 ~ I ~ j ~ i ~ , j ! } I ! t ~f l ~ + ~I ~ : ~ ! ~! 
E-12 [ 2 i 2 ! 2 [ 2 : 6 ! 5 : 3 : 3 : 3 ! 1 2 : 2 [ 33 
T~~~is iA l ~{ ;o[i8l :21 tz] iz}~J ~ j i~ , Isr}Ir ~61 
AY.~~(lg~-~~ ·-- ~--- I··-~·. ?..L~:.3.. .j ~-~-L~:? , . ~:.?. .. i..}:.S. .. j}:.?..J .. ~.:? .L?-4 f -~:.9. i ?.:? .. · .. 31.2 
.. -- ------- .. -- -- .. _ _:.-. ----- .- .. ;-.. -- ..... l.- -------- .: -· ·- . -· .. ~- ... -· --·-. _j ·---· ••••.• l. ___ __ .... :. ·-· -- ··-.. : .. --
-- ~-- ~- -J?_i_~-- {?t __ ~r~p~_~t-~--,~!l:::·-~- --<:>f .?.~-~~~?-~~-- ------
: : ~ 
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APPENDIX K 
PRETEST- POSTTEST- SECOND POSTTEST (TGMD) 
RESULTS FOR OBJECT CONTROL SKILLS & LOCOMOTOR SKILLS 
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Table K1 
Title: Pretest, Posttest, 2nd. Posttest: TGMO Results for Object Control 
Object Control Pretest 
Skills Group n Mean so 
Strike E 11 1.73 
c 13 2.39 
Bounce E 1 1 0.45 
c 13 1.31 
Catch E 11 1.00 
c 13 1.85 
Kick E 11 0.82 
c 13 0.69 
Throw E 11 0.82 
c 13 0.85 
Object 
Control E 11 4.82 
Total C 13 7.08 
1.01 
1.39 
0.93 
0.93 
1.09 
1.52 
0.60 
0.60 
1.40 
0.99 
3.92 
4.86 
Mean 
3.00 
2.08 
1.73 
1.31 
2.18 
1.39 
1.18 
0.92 
2.18 
1.15 
10.27 
6.85 
Posttest 
so 
1.18 
1.44 
1.19 
1.49 
1.25 
1.33 
0.60 
0.49 
1.47 
1.46 
4.82 
5.18 
2nd. Posttest 
n Mean so 
8 3.13 1.36 
8 2.00 1.41 
8 2.50 1.31 
8 1.25 0.71 
8 2.50 1.69 
8 11 .38 5.29 
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Table K2 
Title: Pretest, Posttest, 2nd. Posttest: TGMO Results for Locomotor 
Locomotor Pretest 
Skills Group n Mean so 
Run E 1 1 2.82 
c 13 2.46 
Gallop E 1 1 1.27 
c 13 1.77 
Hop E 1 1 0.55 
c 13 0.92 
Leap E 1 1 1.00 
c 13 1.15 
Jump E 11 1.09 
c 13 1.92 
Skip E 11 0.09 
c 13 0.54 
Slide E 11 1.36 
c 13 1.92 
Locomotor 
Skills E 11 8.18 
Total C 13 10.69 
0.98 
1.13 
0.90 
1.17 
0.82 
1.04 
0.77 
0.80 
0.70 
1.26 
0.30 
0.88 
1.69 
1.80 
4.71 
5.42 
Mean 
3.45 
2.46 
2.36 
1.69 
1.45 
0.77 
1.73 
1.38 
2.36 
1.46 
0.73 
0.69 
2.91 
2.00 
15.00 
10.47 
Posttest 
so 
0.82 
1.39 
1.12 
0.95 
1.51 
1.09 
0.65 
0.96 
1.12 
1.13 
1.10 
1.03 
1.58 
1.78 
5.46 
6.27 
2nd. Posttest 
n Mean so 
8 3.63 0.52 
8 2.88 1.25 
8 1.88 1.81 
8 1.88 0.35 
8 2.63 0.92 
8 1.13 1.25 
8 2.88 1.81 
8 16.88 5.54 
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